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Brooklyn Bridge Again 

URING the past week the Brooklyn Bridge once 

more became subject to wide press notice because 
of official cognizance of a recent slipping in the cables 
and a subsequent, though not necessarily consequent, 
official suggestion for another East River bridge. The 
structural facts in the case are noted in the news 
pages of this issue. Nothing has happened that makes 
necessary any revision of the editorial in our issue of 
July 18, p. 47, which stated that the bridge is in no 
immediate danger. 


Rain Curtails Road Construction 


URTAILED production of paved road because of 

excessive rain in many eastern states is arousing 
concern. With mileages of new pavement under con- 
tract which equal or exceed those of any previous year 
some large roadbuilding states expect to see a smaller 
mileage completed than during 1920 or 1921 unless 
weather conditions quickly improve and continue good 
well into the fall months. In Pennsylvania the high- 
way department reports that of 82 working days up 
to July 22, there has been rain in 34 days. While 
doubtless on many of these days there were showers 
only, it is equally probably that on other days the rain 
was heavy enough to put the subgrade in a condition 
impracticable to work for one or more days following. 
Altogether it is not extravagant to conclude that in 
Pennsylvania one-half of the roadbuilding season up 
to July 22 has been lost on account of rain and mud 
delays. Other states will show different records as 
their weather conditions have been different, but none 
will fail to show a considerable lost road-construction 
time because of wet weather. To assign any specific 
economic loss because of these delays is mere specula- 
tion without more complete records than are at hand 
but no one will dispute that it is large. The question 
naturally follows: Why should we endure this loss? 
Is it beyond construction engineering skill to devise 
methods of carrying on road construction which will 
not be upset by every summer shower? This is a prob- 
lem which engineers and contractors have to solve if 
they are to justify their right to leadership in the con- 
struction industry. 


Representative Opinion 


MEASURE of the responsibility imposed upon the 

Federated American Engineering Societies may be 
gained from the published report of the recent meeting 
of its Committee on Procedure, noted in the news pages 
of this issue. That committee, composed of several 
of the country’s leading engineers, among other things 
petitioned the President to go slow in any action regard- 
ing the German dye patents controlled by the Chemical 
Foundation which the Fresident has ordered returned 
to the Alien Property Custodian. This action has been 
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seized upon by the public press as indicative of an 
attitude of the engineers of the country against the 
Department of Justice and in favor of the Chemical 
Foundation in the highly controversial issue of the 
dye patents. This view is fostered particularly because 
the reports of the resolution were accompanied by a 
statement of Dean Cooley that the federation ‘“‘speaks 
concerning national problems on behalf of 
some 55,000 engineers.” The fact is that while some 
few engineers, among whom are doubtless some of the 
Committee on Procedure, are qualified to pass judgment 
on the case, probably not 10 per cent of the profession 
know anything about it, or could be persuaded to give 
an opinion if asked. Just how far is a committee of 
a council of representatives authorized to pledge the 
many who elect the representatives? 


Nibbling at the Water Power Act 


THOSE who have watched the long fight to enact 
a federal water-power law which would aid the 
development of navigable and federal streams the dis- 
regard by the Ford offer for Muscle Shoals of the 
provisions of the law finally enacted was the most 
serious fault of that much advertised offer. It seemed 
to be the camel’s nose under the tent, the forerunner of 
many attempts to make exceptions to the general rule. 
This is proving to be the fact. From Washington 
come authentic reports that every effort is being made 
to remove the proposed St. Lawrence project, if ever 
approved, from the provisions of the act; the Swing- 
Johnson bill for the development of the Colorado places 
that water power under the jurisdiction of the Secre- 
tary of the Interior. These are the three biggest 
water-power prospects in the country. Evidently the 
water-power act is expected to apply only to the little 
fellows too weak to fight or to control legislation. Such 
an outcome would make a joke of the act. 


Demos and Garbage Disposal 


NE of the arguments in favor of garbage disposal 

by incineration rather than by reduction or by hog 
feeding is that incineration makes possible the material 
shortening of garbage haul because several incinerators 
can be provided in well planned garbage collection dis- 
tricts, whereas with either of the other two mentioned 
garbage disposal methods the disposal plant must be 
located at the outskirts of the city or even beyond the 
city limits. Theoretically this is correct but as a 
matter of practice, in American cities at least, it is a 
mistaken notion. Within a year Philadelphia changed 
a garbage disposal project from several incinerators 
to a single one and then, through the action of city 
counsel after local objection, hastily abandoned the site 
chosen for the one plant—where the project seems to 
have rested for months. Recently the administrative 
officials of Toledo, Ohio, decided upon garbage disposal 
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by incineration in accordance with this same theory of 
shortened haul by the provision of severul incinerators. 
The site chosen for the first of these incinerators caused 
such opposition that it was speedily abandoned. Experi- 
ence with garbage incineration at Toronto seems to 
have played a part in deciding on the adoption of in- 
cineration for Toledo; but when Toronto, very recently, 
proposed to build another incinerator the strong opposi- 
tion to the site, as voiced at a public meeting, led one 
of the city officials to declare, according to the Toronto 
Globe of July 19: “The will of the people must be 
respected. We are living in an age of democracy, and 
when the people say they don’t want a thing, it should 
not be forced upon them.” It appears that Demos has 
not been sufficiently considered in urging the superi- 
ority of garbage incineration over reduction or hog 
feeding. 


Hooch Refuse Disposal 

NGINEERS—as engineers—might reasonably have 

expected to have little interest in the Eighteenth 
Amendment. As members of the human race, they are 
subject to all that race’s well-known frailities and de- 
sires, but to them as a profession the alcoholic content 
of a beverage would seem to be a matter of the slightest 
consequence. But prohibition, it seems, has a universal 
reaction, for we read that the sewer inspector of North 
Tarrytown, N. Y., has been compelled to beseech by 
public proclamation the good citizens of his town to re- 
frain from throwing the refuse from their private— 
and illicit—stills into the sewers. Grain, mash, prune 
pits, and like discards have clogged and choked the pipes 
to the necessity for repair, and realizing the absurdity 
of requesting a law governing or even restricting the 
performance of an illegal act, the inspector falls back 
on good-natured appeal. Sooner or later the home 
brewer and distiller must have his own disposal plant, 
or at least some nomenclature committee may have to 
decide whether hooch refuse is sewage or garbage. 


A National Conspiracy 

RESIDENT HARDING has put his finger on the 

crux of the coal strike when he intimates that peace 
would have been here long since had not the United 
Mine Workers been hostile to district or state agree- 
ments between operators and miners. He significantly 
suggests that every state legislature and Congress itself 
would have put an end instantly to the arrangement 
if the coal producers as a national body had attempted 
to determine the policy of every member and permit 
no sales of coal except on terms dictated by the national 
officials. The United Mine Workers, however, assumed 
national dictation and have prevented district groups 
from settling with the operators. In the anthracite 
region, for example, only the question of wages was at 
issue. That would probably have been compromised 
long since had it not been for the pressure of the union. 
The President says he will submit the whole matter to 
Congress after the House reassembles. We believe 
that he should. To us it seems conspiracy as iniquitous 
as would be a national price fixing scheme by the oper- 
ators. It will be interesting to learn whether the people, 
as represented by their members in Congress, take the 
same view as the President. If the facts are before 
them we have no fear of the verdict. How it may be 
translated into legislation is another—and a very diffi- 
cult—matter. 


Rail Priorities and Road Work 


T IS still too early to predict the general effect on 

state-highway-construction programs of such emer- 
gency orders, growing out of the coal and the railway 
strikes, as the Interstate Commerce Commission may 
issue to cover priorities on rail shipments. In those 
states where road-building materials are obtained 
largely from local sources or where the lower types 
of construction, such as earth or sand-clay, are prev- 
alent, the situation will not be serious. Elsewhere, 
however, a more critical condition threatens, as is indi- 
cated by the comment of state highway officials in this 
week’s news pages. The reports from Texas, California, 
New York, Pennsylvania, Maryland and Kansas, for 
example, forecast a marked slowing down of road-build- 
ing activities if priority orders are rigidly enforced. 
Few contractors have sufficient stocks of stone, cement 
or bituminous materials on hand to tide them over any 
considerable period of discontinued railway service. 
The coal shortage also is making itself felt at the 
cement mills, and unless the situation improves the 
Portland Cement Association believes, according to a 
statement issued last week, that a number of mills must 
soon shut down. All of this occurs just when the road- 
building season is at its height. Coupled with the 
unusually great number of rainy days this season a 
crippling of rail transport serivce for highway materials 
at this time would effectively reduce the estimate of 
over $700,000,000 as the probable volume of this year’s 
highway work outside of cities. 





Twenty Years of Reclamation 


N the twentieth anniversary of the reclamation 
act, June 17 last, the secretary of the interior sent 
out a heartening message of interest to engineers as 
well as to the people on the various projects and in the 
Reclamation Service. Reclamation by irrigation, the 
secretary said, is worth while for the nation as a whole. 
There is no longer question as to the ability of federal 
engineers to plan and construct efficiently the monu- 
mental works required. Compact and contented com- 
munities have been established. The success of the 
adventure is measured by the extent to which the re- 
claimed lands are utilized in the making of self-support- 
ing American homes and not by the accomplishments of 
engineers in constructing great hydraulic works. 
Twenty years after the act was signed there are still 
problems; possibly President Roosevelt’s dreams have 
not all materialized, but the optimistic reports from 
every one of the projects by bona fide water users as 
given in the June Reclamation Record, followed by the 
imposing array of statistics in tables and diagram 
form can lead to but one conclusion; the investment 
was sound. Of the total $135,000,000 fund $106,000,000 
came from the sale of public land. The $20,000,000 
advanced by the treasury department is being repaid 
at the rate of $1,000,000 a year. Collections totaling 
$41,000,000 do not increase the investment but consti- 
tute a working capital, Since 1921 a certain portion 
of royalties on oil and potassium leases on public lands 
totaling $7,600,000, has been credited to the fund. 
Against this debit side of the ledger are the follow- 
ing facts: Crops in 1922 will be produced on 1,200,000 
acres by government water and will be valued at 
$53,000,000. The aggregate value of the crops since 
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the beginning including 1921 is approximately $475,- 
000,000 as compared with the net construction cost of 
$129,000,000. Gradually the investment is being re- 
turned in increasing amcunts. 

Many times have politicians in the East said that 
the cost never would be returned so it must be gratify- 
ing to reclamation officials to read the boasts of several 
projects to the effect that not a settler ever has de- 
faulted. Secretary Fall says he believes the majority 
of irrigation settlers will meet their obligations when 
due. From the economic as well as social viewpoint 
the engineer may look on this work, primarily of his 
conception, as a decidedly helpful factor in the upbuild- 
ing of the nation. His works are useful and used. 


The Crisis in Coal 


S THIS is written (Monday morning) there is 

promise of an early settlement of the railway 
shopmen’s strike. But peace in the coal industry seems 
as far removed as every. Some settlement of the latter 
controversy must come soon; we are in the crisis stage. 
The public is beginning to appreciate the situation, and 
public ire is sure to mount rapidly in the next few 
weeks. Stoppage of industry is imminent; cold houses 
are foreshadowed for next winter. 

The beginning of the coal strike was witnessed by 
the public with remarkable complacency. The winter 
was over, and the daily press heralded widely the 
Geological Survey’s report of the large amount of bitu- 
minous coal (67,000,000 tons) on hand. But the stocks 
have dwindled to the panic point; on July 1 only 
20,000,000 tons were left. The amount is much smaller 
now. The production of the non-union fields was ex- 
pected to save the situation. It did rise to a maximum 
of 5,600,000 tons per week—against a consumption of 
8,000,000 tons. But the railway shopmen’s strike— 
apparently with special pressure put on the non-union 
mine area—cut the production week before last to 
3,600,000 tons, on account of the failure to move the 
cars actually loaded. With the coal-moving priority 
in effect on the railroads, the production last week 
jumped to over 4,000,000 tons and will probably go 
back to the maximum. Had it stayed at the minimum 
the plight of industry would at once have been serious. 
The railroads and other public utilities burn 3,250,000 
tons per week. The margin for industry would have 
been extremely small. 

But even with the non-union mines at maximum 
capacity the prospect is serious. The railroads and 
utilities need not worry. They will get coal under the 
priorities. Industry must continue to draw on its 
stocks, which, even when augmented by the margin of 
non-union production above the needs of the utilities, 
will not last over four weeks at the maximum. Some 
districts have larger stocks than others; New England, 
for example, probably can run its industries for two 
months or more. In other districts supplies are below 
the four-weeks average. The priorities will help much, 
but there is no blinking the fact that the situation for 
industry is serious. The reports of shutdowns on 
account of coal shortage are already coming in. 

In anthracite conditions are even worse than in bitu- 
minous coal. When the strike is finally called off the 
bituminous mines with their great over-capacity will 
be able quickly to build up stocks. But the anthracite 
industry has no over-capacity. It werks 12 months in 
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the year to supply fuel for the 7 months of use. The 
stocks are negligible. Four-months production has 
already been lost. Coal control even for bituminous 
coal will probably continue until well on into the winter; 
anthracite control will be absolutely necessary in order 
to secure equitable distribution and freedom from suf- 
fering. 

From this brief review the critical juncture which 
the strike has reached is apparent. The public is begin- 
ning to sense the situation—which foreshadows settle- 
ment. Until now it has been complacent. It felt certain 
that it would not be pinched. Now it foresees loss of 
employment—through industrial stoppage—and an un- 
comfortable winter. Soon it will begin its rumblings; 
then will the disputants realize that they must come 
to terms. Lewis, the miners’ leader, senses the rising 
storm. Last week he predicted peace within a month. 
Certainly under the pressure of the government, backed 
by a growing public demand for settlement the produc- 
tica of coal somehow cannot long be deferred. 


Water Purification Sweeps On 


NE by one the cities on the Mississippi and Mis- 

souri and the Great Lakes not already provided 
with complete water purification works are taking rapid 
steps to that desirable end. Omaha, through the 
Metropolitan Utilities District, has begun construction 
of a 50,000,000-gal. filter plant, as noted elsewhere in 
this issue. Kansas City voters approved an $11,000,000 
bond issue April 4, which will provide filtration and 
other improvements. Buffalo and Detroit are at work 
on water filters. Milwaukee, due to political and pro- 
fessional strife, is deadlocked on carrying out filter 
plans advised by experts after careful investigation. 
Chicago is the only large city taking water from the 
Great Lakes or from the Mississippi and Missouri—to 
which the Ohio River may be added—which has made 
no move for water filtration. It is only a question of 
time before it will do so. The reasons for its inaction 
were discussed in these columns, April 28, 1921, p. 707. 
One of these reasons is that excessive water waste 
should first be cut out. Another is that the heavy fall 
in typhoid at Chicago to a very low figure has begot 
confidence in the safety of the water supply. 

It has been the increasingly urgent demand for 
clear, sparkling, colorless, odorless, tasteless, and soft 
water in place of supplies lacking one or more of these 
qualities that has been a large and sometimes the 
major factor in the adoption of complete purification 
works by many of the cities just passed in review. In 
fact, it was mud rather than typhoid that led Omaha 
and other Missouri and Mississippi River cities to 
adopt sedimentation many years ago and later to add 
coagulation. And it has been mud or color rather than 
typhoid that has spurred hundreds of cities to build 
mechanical filtration plants, 

The time has now come when all the available agen- 
cies of water treatment—coagulation, sedimentation, 
filtration, and chlorination—or as many of them as are 
needed to ensure a wate: supply ideal in character— 
should be adopted by every city dependent on a surface 
supply. The most expensive of these combinations adds 
comparatively little to the cost of water and leaves 
water supplies still by far the cheapest public utility 
in the field, considering its many functions and their 
vital character as regards life and property. 
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Driving a Concrete-Block Sewer Tunnel by Shield: 


Some Troubles and Their Remedies 


A Record of Experience in Water-Bearing Sand at Flushing — Traveling Platform for Supporting 
Leading Ring — New Equipment Sets Blocks Accurately to Place in First Operation 


By JOHN F. O'ROURKE 
O'Rourke Engineering Construction Co., New York City 


N 87-in. shield-driven interlocking-concrete-block 
tunnel at Flushing, L. L., built last year for the city 
of New York, is the first tunnel of that description con- 
structed under the supervision of the writer. This tun- 
nel, 1,922 ft. long, passed through sand, clay and hardpan 
at depths varying from 25 to 60 ft. below street and 15 
to 50 ft. below groundwater, and was driven without use 
of compressed air, though much pumping was required. 
In this experience the concrete-block type of tunnel proved 
highly successful both in execution and in the finished 
product, but some faults were discovered in the 
apparatus and procedure used, whose elimination is 
important if the most advantageous application of con- 
crete blocks is to be realized. The troubles encountered 
and how to eliminate them on similar work hereafter, 
with suggestions for improving tunneling generally, 
form the subject of this article. 
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which they were held, which play was usually insufficient 
to allow them to come into contact with the rings. Fo: 
this reason it was generally necessary to put packing 
on top of the H-bars in order to hold the block in posi- 
tion. Thus considerable time was lost in setting the 
blocks, and as the bars were seldom in contact with the 
interior surface of the tunnel they could not be clamped 
against the rings while shoving the shield. 

In spite of these handicaps the tunnel was driven an 
average of 114 ft. a day from the commencement of 
erection until its completion. On many days erection 
was suspended for grouting, the tunnel being too small 
to drive and grout at one time; there were also delays 
from pockets of groundwater in the roof and from 
hardpan and boulders. When everything was favorable 
the usual progress was three rings in each 8-hr. shift, 
or 20 ft. 3 in. of completed tunnel in 24 hr. 
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FIG. 1. SHIELD AND PLATFORM OF FLUSHING SEWER TUNNEL DESIGNED FOR CONCRETE-BLOCK SETTING 


The distinguishing feature of the equipment used at 
Flushing was a platform carrying movable H-bars (Fig. 
3), forming traveling support for the leading ring of 
blocks. This platform, as well as the shield and erector, 
was designed with the best knowledge then possessed 
by the writer of the problems and difficulties involved. 
The shield itself was built similar to those used hereto- 
fore in cast-iron lined tunnels, and there were no 
troubles encountered with it. The erector, which was 


fitted with a rigid tongs-shaped grip, proved inadequate, 


however. 

While it held the block with strength and firmness, 
the erector commonly failed to hold it exactly in line 
with the are of the tunnel or in the plane of the ring, so 
that it was usually necessary to land the block on the 
movable H-bars and adjust it into position with crow- 
bars, before it could be shoved into place with the shield 
jacks. In connection with this operation, also, the H- 
bar arrangement was defective, in that the outward 
motion of the bars towards the tunnel shell was re- 
stricted to the play afforded by the Z-bar guides in 


The drawing Fig. 1 herewith shows the details of the 
shield, erector, platform and. H-bars. The erector, 
operated by two turning jacks, had a range in either 
direction of 375° and a longitudinal motion forward and 
back of 5 in. for inserting the projections of the lining 
blocks in the recesses. The grip used may be seen in 
Fig. 4. 

Setting Blocks Accurately—lIt is of great importance 
in concrete-block tunnels that the block be set by the 
erector without recourse to crowbars or other means 
of getting it into position, and also that the rings in 
the neighborhood of the shield jacks should be firmly 
clamped while the shield is being shoved. How this 
can be done is shown in Fig. 2, together with the other 
changes from previous practice. Modification of the 
erector grip and H-bar holders, based on the Flushing 
experience, enables the blocks to be set in their exact 
position by the erector without otherwise being 
touched, and to be clamped by the bars for five rings 
from the face. Moreover, the erector is carried on the 
H-bar platform instead of on the shield, leaving the 
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FIG. 2. 


latter free from obstruction and its only function the 
holding of the ground. The platform is carried on 
wheels resting on rails which are pulled forward before 
the platform is moved by aid of jack screws that lift 
each side of the platform alternately off the rails. 
Moving the platform forward is done by the erector on 
the platform, which has a longitudinal motion greater 
than the width of a ring. 

The grip is attached to the erector arm with a swivel 
joint, capable of being both tightened and locked, and is 
fitted with two shoulders, the faces of which are 
machined to the inner radius of the tunnel. One of the 
jaws that enter the grip holes is rigid, the other swing- 
ing on a pin and being locked in position by a cam. 
Whenever the inner surface of the block is not in per- 
fect contact with the shoulders of the grip the erector 
arm can be swung to an upright position and the cam 
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NEW TRAVELING PLATFORM AND OTHER IMPROVED DETAILS FOR CONCRETE-BLOCK TUNNELING 


loosened sufficiently to permit the block to slide down 
the jaws to a perfect contact with the shoulders, when 
the cam is again locked with the concrete block held 
exactly to fit into the arc of the ring. The swivel joint 
allows the block to adjust itself in the vertical plane of 
the ring when it is moved backward, bringing the pro- 
jections of the block against the back of the recesses of 
the previous ring. This is assisted by half the top of 
the H-bar, supporting the adjoining block, affording a 
surface upon which the block may rest while it is being 
shoved into place. This H-bar also should be used to 
support spacers to maintain the correct size of the 
longitudinal joint and support the arch before the joint 
is grouted. The width of the circumferential joints is 
fixed by the excess length of the projections over the 
depth of the recesses. 

As already stated the movable H-bars at Flushing 
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had not sufficient outward play to be always in con- 
tact with the interior surface of the rings. In the new 
design this difficulty is overcome by inserting the H- 
bars in castings attached to the ends of the jack screws 
and bearing on rollers in the castings. The screws are 
of a length to give the H-bars sufficient play so that 
they can be clamped in contact with five or more rings, 
thus supporting them during a shove, preserving the 
cylindrical form of the tunnel and maintaining adjoin- 
ing blocks flush with one another. 


Block and Form Design—At the Flushing tunnel the 
key-block was made with parallel joints, so that the 
closure could be set in the same way the closure is 
set in a cast-iron-lined tunnel. This required four 
different kinds of blocks in each ring, and there was 
usually some difficulty in entering the key, which was 
generally done by setting the adjoining blocks a little 
high on the side toward the opening and then when the 
ring was closed lowering the three blocks into place 
together. In the new design the key is a standard 
block with radial joints that is set after the shield has 
been shoved and before the erector platform is moved 
to its position for erecting the next ring. 

To accomplish this a wooden dummy block of the 
design shown is set to close the ring before the shield 
is shoved. This is removed after the shield has been 
shoved but before the platform is moved forward. The 
concrete key-block is swung up forward of the ring in 
the space for the next ring and moved backward into 
place by longitudinal motion of the erector. The ring 
being now closed and made self-supporting by packing 
or wedging the key block, the H-bars are unclamped, 
the platform is moved forward for the next ring, the 
H-bars are again clamped against the rings and the 
jack screws at the bottom of the platform clamped 
against the rails, and the new ring is erected with its 
dummy-block closure. 

This key-block with radial joints gives a better ring 
than the old form of key and obviates the difficulty of 
using four different kinds of blocks in the same ring. 
It also greatly simplifies the molding of the blocks, 
which are now uniform and can be molded singly in 
separate forms. Block forms with cast-iron bottoms 
were used at Flushing, but the bottoms of the new 
forms can be made of hard wood, reinforced with three 
flat bars to take the bearings of the steel sides and to 
hold the fastenings of the side and end plates. 


Tunneling Without Shield—An important feature of 
the new apparatus is that when tunneling in firm clay 
the shield may be omitted and the erector used to 
excavate the tunnel and erect each ring immediately 
after the space for it is excavated. This is done, as 
shown on the drawings, by attaching a bar to the 
erector that carries knives which cut sods from the 
face, similar to a well known tunnel machine. The 
erector grips hold the bar firmly through an attachment 
at the outer end, the inner end having a sliding con- 
nection with the erector arm permitting the bar and 
knives to move outward radially while the arm is being 
rotated. The drawing shows three knives 30 in. apart, 
cutting sods 6 in. wide and 8 in. thick. It follows that 
with a uniform radial movement outwards of 6 in. for 
each revolution of the arms the knives will describe a 
helix and five revolutions will cut a 3-in. thickness off 


the entire face. The sods would be taken by hand from 
the knives in about 2-ft. lengths and thrown into a muck 
car by two men, as the two inner knives would cut about 
the same amount of sods as the outer one is capable 
of cutting. 

Assuming the tunnel rings to be 24 in. wide there 
would be 8 cuts per ring. At five revolutions of the 
erector arm per cut it would require 40 revolutions per 
ring. Thus it would require less than an hour, with 
proper facilities for removing the muck in that time, to 
drive sufficient heading for another ring. Allowing 
30 min. for erection, which experience shows to be 
ample, driving and erection of each ring could be done 
on an average in 14 hr. or 16 rings in 24 hr., equal to 
32 ft. of finished tunnel. An average of half that 
amount would exceed any other known method of 
tunneling. 

This method of using the erector to drive and erect 
tunnels in clay, where a shield is not used, is new but 
obviously simple and practical. It could be used to 
great advantage where brick or monolithic concrete is 
now employed, for the tunnel driving would be done 
safer, quicker, and without cost for supporting roof, 
and also because the concrete blocks cost less to mold 
and set in place than the monolithic concrete or the 
brick. 

Where this method is followed the lining which fills 
the excavation gives practically the same support to the 
ground that is given by a shield and no subsequent 
settlement need be feared. If some timbering is neces- 
sary for the short length of roof left unsupported while 
the cut for the new ring is being made, that can easily 
be done with the help of the movable H-bars. The tunnel 
can also be driven in exact line and grade, as each ring 
as set can be placed in its true position. 


Filling the Clearance Void—It has been found im- 
practicable to shove a shield exactly right for line and 
grade, so that a small space should be allowed for out- 
side the lining within the tail of the shield to admit of 
adjusting the new ring on blocking in its exact position. 
It is also essential to fill the space around the lining 
that is left by the shield, so that the blocks may be 
held in place as set. This packing also sustains the 
ground from settling. Gravel packing was used for 
these purposes with great success at the Flushing 
tunnel and also in connection with recent East River 
tunnels. 


Summary—Experience indicates that the new 
apparatus will fully avoid the difficulties that have here- 
tofore been encountered in driving concrete-block tun- 
nels, with or without shields. One of the advantages 
of cast-iron-lined tunnels is the freedom with which 
cast-iron plates may be handled in contrast with the 
concrete blocks, which, while very strong, are liable to 
suffer abrasion and spalling during erection. The new 
methods avoid this form of injury to the blocks, and a 
concrete-block tunnel built as described, packed with 
gravel and thoroughly grouted, may now be adopted 
with confidence instead of one with the costly cast-iron 
lining. It is true that many engineers object to con- 
crete blocks because of former difficulties of erection 
and also for lack of sufficient precedents for their use. 
However, such objections as the foregoing are now 
things of the past. 
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Acceptance of Pavement Based on 
Core-Drill Tests 


Drilled Specimen Final Test in North Carolina— 
Drill Truck Carries Hole-Plugging Outfit— 
Tests Form Permanent Record 


RE-DRILL tests of the completed slab must be 
satisfactory before final estimates are paid on 
paved road construction in North Carolina. Ordinarily 
in the past cores have been drilled primarily to deter- 
mine the constitution and structure of pavements and 
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FIG. 1. FORM FOR DRILLED SPECIMEN REPORT 


Original sheet is 84 x 11 in. with a left-hand stub to be 
punched for binding the record into a filing cover. 


not as a means of determining the acceptability of 
completed work. Their use for the newer purpose is 
an additional use to which they are being put with 
good effect in preventing careless construction and 
without any detriment to their value for research pur- 
poses. Records of the tests are preserved by means of 
the form shown in Fig. 1. 

Samples are taken by means of the outfit illustrated 
by Fig. 2. This consists of a 3-ton motor truck, with 
a covered body on the tail of which is mounted a Calyx 
core drill with a 74-in. bit. The drill is belt-driven by 
a separate 8-hp., two-cylinder gasoline engine. Inside 
the truck there are also a 130-gal. water tank, a hand 
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force-pump for filling the 
tank, bins for sand, stone and 
cement for molding repair 
plugs, plug molds, accessories 
and repair parts. 

In operation, the truck is 
spotted at the place where the 
sample is wanted, and the 
drill, operating at 200 r.p.m., : 
cuts a 64-in. core from an FIG. 3. CORE DRILL 
8-in. pavement in from 20 to SPECIMEN 
30 minutes. About 3 Ib. of 
shot are required for one boring, and, under average 
conditions, about 3 gal. of water. When drilled, the 
core is marked and shipped to the testing laboratory at 
Raleigh, where it is measured, tested for strength and 
analyzed for physical composition. The results are 
recorded on the form Fig. 1. Fig. 3 shows a core from 
a bituminous top on a concrete base. 

The drill holes in the pavement are filled with plugs 
molded in the field from materials carried by the truck. 








FIG. 2. CORE-DRILLING OUTFIT IN OPERATION 


The plugs are molded slightly smaller than the drill 
hole and are sealed into place by a quick-setting cement 
grout. The drilling outfit is operated by the Division 
of Tests and Investigations of the North Carolina State 
Highway Commission. 


Money Saved by Painting Bridges 

The life of many steel highway bridges is materially 
shortened because of infrequent and improper painting, 
says the U. S. Bureau of Public Roads. Each year a 
considerable amount of money is expended for the re- 
placement of rusted bridge members which could have 
been avoided if they had been kept painted; and more 
serious than the waste of money is the positive danger 
to the public which results from such carelessness due 
to the weakening of some hidden part which may cause 
the collapse of the whole bridge. Officials of the 
bureau urge that all steel bridges be inspected at least 
once each year and repainted at the first sign of rust- 
ing. Normally repainting is required at periods of 
from two to five years depending on the climate. A 
suitable paint should be used and if there is uncertainty 
as to the suitability of any paint, information should 
be requested from the state highway department. It 
is a mistake to repaint without properly cleaning the 
metal of all dirt, rust, loose paint and blisters. Usually 
the places hardest to reach are the ones that should 
receive the most attention. 
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What One State Highway Bridge 
Department Has To Do 


Survey of Work Under Georgia State Highway 
Department Indicates Diversity of 
Problems to Be Solved 


By Searcy B. SLACK 
Bridge Engineer, State Highway Department of Georgia, 
Atlanta, Ga. 

YDER the constitution of the state of Georgia the 

authority to construct roads and bridges is vested 
in the boards of county commissioners (or ordinary 
where there are no county commissioners), of the 160 
counties. With 160 separate agencies and no definite 
plan it can be readily understood why comparatively 
little progress had been made in systematic bridge con- 
struction until the inception of the state highway de- 
partment in 1917. A few of the counties had learned 
the value of engineering work on the more important 
structures but most of them were building either with- 
out skilled supervision or simply with the advice of the 
bridge companies. 

As a result of these conditions when the highway de- 
partment came into existence one of the most urgent 
needs of the state-road system was the immediate 
construction or reconstruction of a large number of 
bridges. Many sections of the state were served by 
ferries or low-water bridges and traffic was frequently 
interrupted by high water. The policy of the highway 
board has been to favor the counties desiring to co- 
operate in the construction of “permanent” bridges. 

The legislature passed an act creating the highway 
commission in August, 1917, but the commission did 
not begin to function until late in the fall. Plans for 
several large bridges were prepared in 1918 but war 
conditions prevented any construction until the spring 
of 1919. Since then there have been completed 217 
concrete bridges, with a total length of 31,619 ft.; 12 
steel bridges, totaling 4,142 ft.; and 26 wooden bridges 
having a length of 6,323 ft. A total of 255 bridges hav- 
ing a combined length of 42,084 ft. were completed from 
March, 1919, to January, 1922. These bridges are all 
more than 20 ft. long. Figures are not available for 
drainage structures less than 20 ft. in length. 

Practically all bridges constructed have a width of 
18 ft. between curb faces, or a little more than 19 ft. 
between railings. A few bridges having widths of 16 
ft. have been constructed in the mountainous sections 
of the state and a few of greater width where the loca- 
tions were close to towns. 

Bridges on State Roads—In August, 1921, the state 
legislature passed an act directing the state highway 
department to take over for maintenance on Jan. 1, 
1922, the entire state-road system comprising about 
5,600 miles. A census of the bridges to be taken over 
under this act has just been completed and shows 1,101 
wooden bridges, with a combined length of 64,674 ft.; 
254 steel bridges totaling 19,493 ft.; and 38 concrete 
bridges having a total length of 3,600 ft. None of the 
bridges constructed by the state highway department 
is included in this table. Practically all of these 1,393 
bridges should be rebuilt in the near future to meet the 
requirements of modern motor loadings. Many of the 





steel bridges can be taken down and utilized on the 
county-road systems. 
The total number of bridges on the present state- 
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road system, both new and old, is 1,648 and the tota} 
length is 129,851 ft. No interstate bridgeg or bridge: 
on the county-road systems are included on The 
county systems comprise about 75,000 miles of road but 
no figures are available for structures on these roads. 
These figures show that during the last three years 
Georgia has constructed about one-third of the existing 
length of bridge structures on the state-road system. 
Seventy-five per cent of the new bridges are of rein- 
forced concrete. 

A study of the 5,600-mile state-road system shows 
that only about 14,000 lin.ft. of entirely new construction, 
in addition to the bridges already built by the state 
and counties, will be necessary. When all bridges on 
the state roads are completed the total length will be 
approximately 144,000 ft. 

Very little progress has been made in the construc- 
tion of interstate bridges. The Georgia-Alabama state 
line below West Point, Ga., is the low-water line on 
the west bank of the Chattahoochee River, all of the 
river and islands being in Georgia. Until very recently 
Alabama was prohibited by law from building beyond 
the state line, so joint bridge projects were impractical. 
The last session of the Alabama legislature corrected 
this trouble so that an equitable division of the cost 
can now be made. 

Development during the next few years will probably 
justify the construction of three bridges between 
Georgia and Alabama, three between Georgia and 
Florida and six between Georgia and South Carolina. 
The total length of these interstate bridges will be 
about 25,000 ft. 


Types of Bridges—Foundation conditions in Georgia 
vary so widely that no particular type is adaptable to 
all sections. The majority of the concrete bridges, 
however, consist of deck-girder spans supported by two- 
column bents or precast concrete-pile bents. On the 
two-column bents the footings are separate, each being 
about 6 ft. square. In wet work this makes a small 
cofferdam and reduces the size of the pumping equip- 
ment necessary. This type of bent has proved very 
economical and satisfactory. 

Precast concrete-pile bents have been used principally 
in the southern part of the state where foundations 
are generally deeper. Precast piles are easily handled 
and under certain driving conditions are satisfactory 
but no scheme has yet been devised for predetermining 
the necessary lengths before driving. Frequently, using 
both jets and hammer in driving, piles in the same 
bent about 18 ft. apart show penetrations differing as 
much as 5 ft. This necessitates building up or cutting 
off the piles, and precast piles soon lose their economy 
if many cutoffs are necessary. This difficulty is not 
met, of course, where the soil is at all uniform, but 
uniform soil is comparatively rare in the stream valleys 
of this section. 

Concrete abutments have been built for about 75 per 
cent of the new bridges and for the other 25 per cent 
end bents with fills extending between the legs, sheet- 
ing behind pile bents and various other schemes have 
been used. The abutments are nearly all of reinforced 
concrete and are built 26 ft. wide from shoulder to 
shoulder. A few of the earlier abutments were only 
22 ft. 6 in. between shoulders but the difficulty of main- 
taining a roadway to a narrow abutment was soon 
apparent. 





August 8, 1922 ENGINEERING NEWS-RECORD 





TYPICAL HIGHWAY BRIDGES BUILT UNDER THE DIRECTION OF THE 
GEORGIA STATE HIGHWAY DEPARTMENT 


1—Typical precast concrete-pile bent bridge. 2—Toccoa River truss bridge; 150-ft. span. 
3—River spans of Flint River bridge, Albany, Ga. 4—Crossing of Oconee River at Mt. Vernon, Ga 
5—Approach to swing-bridge over Ocmulgee River. 6—Twelve 30-ft. arches over gum swamp. 
7—Seven 54-ft. deck girders over Oconee River, &8—Cantilever of 50-ft. span over Alcovy River. 
9—Vertical-lift span over Flint River, 10—Concrete trestle on two-column bents, 
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Abutments up to 18 ft. high are of the cantilever 
design: for heights of 18 ft. and more the counterfort 
design is used. 

Precast concrete railings of several different types 
have been used and are satisfactory provided proper 
attention is given to the expansion joints. When ver- 
tical spindles are used it has been found best to have 
the bottom rail above and separate from the curb or 
rail beam. If this is not done the top rail and bottom 
rail will have different rates of expansion and the 
spindles near the expansion joints will generally be 
cracked. If half-spindles are used next to posts they 
should either be cast with the post or separated from 
the post by a small open space. If expansion mate- 
rial is used to separate the half-spindle and post the 
half-spindle will nearly always crack. 

A brief description of a few of the more noteworthy 
projects may be of interest. 

Project 81—The bridge over the Flint River at 
Albany, Ga., has a length of 773 ft., and consists of 8 
filled-spandrel approach arches with spans of 53 ft. and 
3 open-spandrel ribbed arches with spans of 93 ft. over 
the river. It has a 32-ft. roadway and two 6-ft. side- 
walks. Steel centering was used for the 93-ft. arches, 
two three-hinged steel arches being used for each rib. 
Six steel arches were used to center the upstream line 
of ribs from abutment pier to abutment pier. After 
the ribs had set, the centering was loosened and shifted 
downstream for the down-stream line of ribs. After 
these ribs had set, the centering was again loosened 
and shifted between the ribs and used to shore up the 
floorbeams and deck slabs. Wood truss centering was 
used very effectively for the 53-ft. approach arches. 
The bridge was opened to traffic July 4, 1921. 


Project 195—In the crossing over the Altamaha 
River at Darien, Ga., there are six bridges consisting 
of 3,900 lin.ft. of wood trestle, one 45-ft. steel-girder 
span and two 245-ft. steel swing-spans, making a total 
length of 4,430 ft. The stream crossing was originally 
built in 1911 by the Georgia Coast and Piedmont R.R. 
which was sold and dismantled in 1919. Interested 
citizens and Glynn and McIntosh Counties bought the 
bridges and fills and turned them over to the state high- 
way department to be reconstructed for use as a 
highway. The old railroad fills were widened and sur- 
faced with shell. The old railroad trestle, consisting 
of pile bents, was in such bad condition that complete 
reconstruction was necessary. This was done by cut- 
ting off the piling about 2 ft. above low tide and 
building framed bents on the piles. There is a 5-ft. 
tide in the streams. By cutting the piles off just above 
low tide the piles and pile cap, although they are exposed 
daily, are constantly wet and there is little chance for 
decay. The posts between the pile caps and the bent 
caps will decay in time but these can be replaced easily 
without interrupting traffic. The original plans for the 
trestle contemplated the use of creosoted materials for 
all parts except the flooring but when the contract 
was let, in September, 1920, it was found that creosoted 
timber would cost twice as much as first-grade heart 
cypress and under these conditions the cypress is the 
more economical. The bridges have an 18-ft. roadway 
except through the steel swing-spans which were built 
for a single track and have a clearance of only 15 feet. 

An interesting feature of this stream crossing is the 
small discharge area required for the 14,600-sq. mile 
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drainage area of the Altamaha River. The area below 
high water is approximately 35,000 sqft. Severs 
crossings of this river farther inland have more th: 
double this area below high water. For a considerat 
distance above the bridge site there are wide marshes 
and swamps and these serve as reservoirs and effe 
tively regulate the discharge. Extreme high water i. 
about 1 ft. above high tide, but during time of freshe: 
there is almost no tidal variation, the discharge being 
maintained constantly toward the sea. Work began 
in December, 1920, and the bridge was opened to traffi 
in June, 1921. 

Project No. 8—The bridge over the Oconee River 
between Montgomery and Wheeler Counties is 2,378 ft. 
long and consists of 54 concrete deck-girder spans 35 
ft. long, supported by two-column bents; three 100-ft. 
through riveted trusses with concrete floors and one 
180-ft. steel swing-span. It has an 18-ft. roadway and 
is paved with wood block. This is the longest concrete 
and steel structure in Georgia. 

Practically all of the new bridge work in Georgia 
has been done by co-operation between the counties, 
state highway department and the U. S. Bureau of 
Public Roads under the direction of W. R. Neel, state 
highway engineer and the author as bridge engineer. 


Colors for Traffic Signals 


Standardization of colors for traffic signals, in the 
interest of public safety, was recommended by the 
signal section of the American Railway Association at 
a recent conference attended by the Illuminating 
Enginering Society and International Traffic Officers 
Association and held under the auspices of the Amer- 
ican Engineering Standards Committee. The recom- 
mendations are as follows: (1) Red for stop everywhere 
unless qualified by a more favorable indication. That 
is, at highway crossings with railroads if train is 
approaching, in fixed signals and in the hands of traffic 
officers, at street intersections, at the ends of streets 
and possibly to indicate street excavations; (2) yellow 
for tail lights of automobiles, possibly street excava- 
tions, for calling policemen and for any purpose where 
caution is required; also possibly at busy street inter- 
sections to indicate that the traffic lights will be 
changed from red to green or green to red; (3) green 
for fire-escapes, for “proceed” at street intersections 
and for other purposes to indicate the way is clear. 

In presenting these recommendations A. H. Rudd, 
chief signal engineer of the Pennsylvania R. R. system 
stated that the railroads are particularly interested in 
eliminating the use of the red light for various pur- 
poses. They have used yellow for caution and green 
for safety for several years. The public generally 
understands that red means danger, but this color has 
been so misused as to weaken its significance. For 
instance, the use of a red light for a fire exit in a 
theater is absolutely wrong. This signal means that 
the exit should be used in a hurry in case of emer- 
gency, and the light should indicate “proceed” instead 
of “stop” or “danger.” It is stated that many crossing 
gates are broken owing to automobile drivers mistaking 
the red light on the gate for the tail light of an auto- 
mobile and turning to the left to pass it. This was the 
primary reason for suggesting that tail lights on auto- 
mobiles be changed to yellow. 
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Drain Tile Tests Show Concrete 
Affected by Alkali 


Third Progress Report Carries Observations on 
Test Tile Placed in 1913 in Alkali 
Soils Through 1920 


BSERVATIONS on the behavior of concrete drain 

tile and concrete blocks in alkali soil are reported 
upon in the third progress report of a group of engi- 
neers under the general direction of the United States 
Bureau of Standards in Technologic Paper No. 214 of 
the Bureau just issued. This paper is entitled “Dur- 
ability of Cement Drain Tile and Concrete in Alkali 
Soils: Third Progress Report (1919-1920)” is by 
G. M. Williams, who was at that time associate engineer 
of the Bureau of Standards, and was written in co- 
operation with consulting engineers and representatives 
of government departments as well as a representative 
of the Engineering Institute of Canada, the Portland 
Cement Association and the American Concrete Pipe 
Association. The tile under study were placed in 1913 
in eight alkali bearing districts in the West. Accord- 
ing to the conclusions of the latest report the best 
quality of concrete will disintegrate when exposed to 
severe alkali attacks and installations of concrete in 
soils containing more than 0.1 per cent of salts of the 
sulphate type should be preceded by an examination 
of surrounding conditions. 

Drain tile of 16 varieties were installed in working 
drains in western states. Five additional types have 
since been provided to replace tile removed for tests. 
At the same time a large number of concrete blocks 
were molded and placed in alkali waters. Variations in 
brand of cement and proportions of concrete as well 
as types of manufacture were made. Early inspections 
showed that both the tile and the blocks were seriously 
affected by the alkali attacks. The 1919 field investiga- 
tion showed that in general the condition of the tile 
was quite similar to that found in 1916 and that aver- 
age strength results as well as appearance of the tile 
with respect to salts in the walls had not been greatly 
changed by three additional years’ exposure. 

A summary of the results of the inspection and tests 
is given in the report. It is stated that durability of 
concrete drain tile for any given concentration appears 
to vary with the richness of the mix and consistency. 
Hand-tamped tile are less resistant to action than 
machine-made tile made of the same mortars. Tile 
made with sufficient mixing water to result in such a 
consistency that they must be retained in the molds for 
several hours have proved more durable than richer 
mix tile of the machine-made type of such a dry con- 
sistency that the jacket may be stripped immediately. 
As a class it may be said that wet mix tile have been 
much less affected by alkali action than dry mix tile. 

Inspection of drain tile and concrete structures in 
other localities where the alkali salts are of the chloride 
or carbonate types seem to justify the conclusion that 
these waters are not so severe as waters of the sul- 
phate type which are found in all of the drains in the 
alkali districts. In waters of the sulphate type severity 
of action appears to vary with the concentration of 
soluble salts. For the concrete blocks somewhat the 
same observations are made and the additional one that 
with the same aggregates lean mixtures are more seri- 
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ously and rapidly affected than rich mixtures. Durabil- 
ity appears to be dependent upon impermeability, which 
is mainly dependent upon richness of mix and gradation 
of aggregates. 

Conclusions—The following conclusions end the 
paper: 

1. Results to date indicate that materials of good quality 
and proper workmanship are of great importance in the 
production of concrete which is to be exposed to alkali soils 
and waters. 

2. Action noted on surfaces of concrete blocks of best 
quality after one year exposure in sulphate waters has in 
most cases been progressive, depending upon conditions of 
exposure. 

3. Extent and rapidity of disintegration in sulphate 
waters depends upon concentration of salts in waters to 
which the concrete is exposed. 

4. In blocks containing reinforcing rods disintegration 
appears to be aided and accelerated in some cases by corro- 
sion of embedded steel and consequent cracking of the con- 
crete, as has been observed in some reinforced-concrete 
structures exposed to sea water. 

5. Structures placed in alkaline soils or exposed to alka- 
line seepage waters should be given all possible protection 
by drainage. 

6. Seepage waters and alkaline soil conditions may be 
encountered which will disintegrate concrete of the best 
quality, and proper consideration should be given to soil 
and water conditions and protection by drainage and other 
means when it is proposed to expose concrete structures to 
conditions similar to those in which these test blocks have 
been placed. 

7. Alkali salts are not uniformly distributed throughout 
the soil or large bodies of seepage waters, and it will be 
difficult to determine in advance the concentrations to which 
a structure may later be exposed. A systematic scheme for 
sampling soils will furnish information as to the quantities 
and types of salts available for solution, while analyses of 
seepage waters will indicate the concentrations present at 
the time of sampling. Disintegration is brought about only 
by those salts which are in solution as indicated by analyses 
of water samples, while the soil analyses merely represent 
reserve supplies which may bring about changes in the 
existing solutions with changing conditions of rainfall, flood- 
ing, etc. The problem of drawing conclusions as to the 
most severe conditions which may occur becomes more diffi- 
cult when the source of supply of the salt is through under- 
ground seepage from some distant point. 

8. For the same concentration of soluble salts, and for 
the same aggregates, resistance of mass concrete to alkali 
action appears to vary with cement content or richness of 
mix, within the limits employed in these tests. 





Carrying Out the Chicago City Plan 

Street widenings are an important part of the city 
improvement work now being undertaken at Chicago 
by the Board of Local Improvements in accordance 
with the “Chicago Plan,” according to the latest annual 
report of the Chicago Plan Commission. Three im- 
portant streets on the west side which are to be widened 
and opened up to form continuous north and south 
thoroughfares for the 26-mile length of the city are 
Ashland Ave., Robey St. and Western Ave. Several 
streets in the business district just west of the river 
are to be widened to facilitate the development of a 
warehouse and commercial district. Much of this work 
is in the preliminary legal stages but physical progress 
has been made in widening some streets adjacent to 
the congested loop district and in extending Ogden 
Ave. as a diagonal thoroughfare northeast from Union 
Park on the west wide to Lincoln Park on the lake 
front. 
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Eliminating a Tunnel Without Interrupting Traffic 


Bessemer & Lake Erie R.R. Improves Critical Point by Deep Open Cut—Bridge Built 
Over First Lift of Cut—No Work Trains on Main Tracks 


NTINUAL TROUBLES with the maintenance of 

a tunnel in unstable ground have led the Bessemer 
& Lake Erie R. R. to eliminate this tunnel by convert- 
ing it into an open cut. Difficulties were encountered 
due to the necessity of executing the work without 
interrupting the heavy traffic on the railway and on a 
highway crossing the line of the tunnel. 

Tunnel Conditions—The Culmerville tunnel about 20 
miles south of Butler, Pa., was 394 ft. long, all on tan- 
gent, and had a width of 26 ft. at the springing line. 
It was built in 1897 and originally carried a double- 
track line, but it gave very limited clearance for pres- 
ent equipment and after its reinforcement by a timber 





FIG. 1. TUNNEL ARCH BRACED TO PREVENT FAILURE 
Double track gantletted for single-track operation 


lining for the arch in 1921 the tracks were gantletted 
for single-track operation. This tunnel with its roof 
bracing and gantletted tracks is shown in Fig. 1. 

In the original design a horseshoe section was 
adopted, with side-walls of cut stone and a semicircular 
six-ring brick arch. Cut stone was used also for the 
portals. Since the lower portion was in sound shale 
rock no invert was necessary. But overlying the rock 
was a mixture of clay, loam and soft shale which was 
liable to slip when wet. Being located in a saddle in 
the hills the tunnel has always been wet with seepage 
water. 

In this bad ground considerable trouble was en- 
countered when building the tunnel and it was found 
necessary to place a timber lining to hold the excavation 
while the permanent lining was being built. Trouble 
was experienced also after the tunnel was in service, 
and in 1909 a settlement of the arch necessitated the 
placing of heavy timber bracing. In 1909 also a timber- 
lined drainage tunnel 5 x 5 ft. was driven parallel with 
the railway tunnel on the west side and level with the 
crown of the latter. This relieved the situation some- 
what in respect to water and was followed by renewal 
of part of the brick lining. 

After this relining and the repointing of the brick 
the material behind the arch was grouted by means of 


3-in. pipes about 25 to 50 ft. apart, put through the 
brick arch at the crown. Cement grout was forced 
through the pipes by a grouting gun, this being con. 
tinued at each pipe until no more grout could be taken 
up. About 2,000 barrels of cement and 75,000 brick 
were used in the above repairs, which proved effective 
for some time. 

In the winter of 1920-1921 bricks again began to 
spall out and the tunnel showed signs of slight distor- 
tion. As a precautionary measure a heavy timber lin- 
ing was put inside of the brick arch and the tracks were 
gantletted so as to give only a single running track 
through the tunnel (Fig. 1). Studies were then made 
for either permanently relining and enlarging the tun- 
nel or making an open cut. The latter plan was adopted 
and a contract for the work was awarded on Sept 3, 
1921. Fig. 2 is a profile of the tunnel and cut. Fig. 3 
is a cross section at the highway which has to be 
carried over the cut. 

At the time of original construction it is probable 
that the tunnel was cheaper than an open cut and that 
the conditions above the tunnel involving extensive 
highway changes and litigation with property owners 
were factors in deciding on the tunnel. From Fig. 2 it 
will be seen that five improved highways converge into 
one highway crossing over this tunnel. The traffic is 
very heavy and on July 4, 1921, this joint section of 
highway carried 3,887 automobiles, 18 horse vehicles 
and 87 pedestrians. No detour was possible during 
construction. Further, the highway had to cross the 
cut by a bridge practically in its original position near 
the middle of the tunnel. 

Bridge over Tunnel Cut—Among the first considera- 
tions therefore was the provision for highway traffic 
while building the bridge. A temporary road was 
graded across the south end of the tunnel, as shown, 
and this road was used from the beginning of work in 
September, 1921, until traffic was turned over the new 
bridge on April 1, 1922. No change was made in the 
location of the main track and the work had to be 
carried out so as not to interfere with railway traffic. 
As the tunnel is on the main line, with very heavy traffic 
and with no possible detour in case of blockade of 
tracks, the contractor was not allowed to use the tracks 
or to interfere with them in any way. 

The first step was to make the excavation in the cut 
down to rock from the north portal to the temporary 
road over the south end of the tunnel. This work was 
so far completed in December that the abutments for 
the bridge could be built and these were: completed 
about the end of January. The steel was erected during 
February and very little additional excavation was done 
in the cut while the bridge was being built. Fig. 4 
shows the work on April 1, 1922, as resumed after the 
completion of the bridge. The steam shovel is at the 
right of the tunnel roof and some of the ribs of the old 
exterior timbering can be seen under and beyond the 
head of the boom. The original main line cut and top 
of north portal are in the background. 

A reinforced-concrete floor is to be laid on the bridge 
but winter weather prevented this work being done im- 
mediately after completion of the steelwork. Only the 
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floor forms and the reinforcing bars were placed at that | 


time, a temporary floor of 7 x 9-in. bridge ties being 
then laid so that the bridge could be opened to traffic, 
thus releasing the temporary road and allowing the 
work of excavation in the cut to be continued. It was 
required that the bridge should be opened for traffic 
before the temporary road was removed and as there 
was no way of making a detour for the road it was 
necessary to get the highway bridge in service as early 
as possible. For this reason the temporary floor was 
placed. It is so laid that one half can be taken up and 
the concrete floor put in while the other half is in use. 
After the half floor of concrete is sufficiently cured 
traffic will be turned over it and the other half built. 
The concrete floor construction is shown in Fig. 3. 
The concrete abutments are of the gravity type and 
of a general U-shape, curved wings being used to pro- 
vide easy approaches. The bridge is of sufficient length 
to span four tracks, thus providing for the widening of 
the cut for additional tracks when necessary (Fig. 3). 
Concrete was placed during the winter but owing to the 
open season it was sufficient to provide the ordinary 
precautions of heating all the materials and keeping a 
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canvas cover over the concrete, with fires around abut- 
ments and lines of steam pipe under the covering. 
The foundations are in the shale rock found in the 
lower part of the excavation, the berm between rock 
slope and earth slope being about at the top of the 
foundation course. 

Heavy construction was required for this bridge in 
order to provide for future electric cars in addition to 
the 16-ton trucks now specified for highway traffic 
loading. Floor work was done during March and traffic 
was turned over the bridge on April 1. 

Opening the Tunnel—During March good progress 
was made south of the tunnel with traction shovels and 
motor trucks in excavating material above the rock line 
on the east slope of the cut where widening was re- 
quired. Beginning in April the work in the cut over 
the tunnel was pushed to the limit of the plant that 
could be handled economically in the limited area. Also 
beginning at the north portal of the tunnel where the 
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CROSS-SECTION OF OLD TUNNEL AND NEW CUT, WITH BRIDGE OVER CUT 


top excavation had been completed several months 
previous, the work of stripping the brick arch of the 
tunnel was in progress. This work below the rock line 
was done by hand, the material being loaded in skips 
and handled to narrow-gage dump cars on a track in 
the cut by stiff-leg derricks erected on the rock berm. 

Stripping of the arch was of particular interest in 
revealing the results obtained by the grouting done in 
1910. Except in a few places just over the crown, the 
entire tunnel excavation behind the lining was found to 
be a solid mass of concrete, in which was imbedded the 
original timbering and the stone packing. between the 
timber bents. In Fig. 6 the upper view shows the 
crown of the old timbering, with the haunches em- 
bedded in a mass of grout. In some cases the ribs were 
completely encased and in all cases the sides were well 
grouted. 

After the removal of the original rock and shale to 
expose this concrete casing a row of holes was drillea 
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FIG. 4. BRIDGE ERECTED BEFORE OPENING TUNNEL 


Ribs of old timbering under head of steam-shovel boom. 


around the arch through the concrete but not extending 
into the brickwork, the grouted concrete being then 
broken up by very light shooting. The material could 
then be removed by pick and shovel, leaving the brick 
arch exposed, as shown in the lower view of Fig. 6. At 
the left of this view are the haunches of some of the old 

ribs partly embedded in grout 
The brick arch was then drilled and a section of 
about 3 ft. all around the arch was shot by light 
charges in order to loosen up the brick so that they 
could be handled with pick and shovel by men working 
on top of the arch. All except the inner ring of brick 
was removed in this manner. This last ring was 
knocked down onto the track, where the material was at 
once thrown off to the sides to be picked up later a 
opportunity between trains afforded. The interior 
timber lining was removed either later or at the same 
time as the brick was torn down. It is to be noted that 
—— 
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the timber ribs inside the tunnel served as a support, 
so that a considerable length of one ring of brick has 
been left standing during an entire day when a section 
of the brick arch was being taken down. 

Removal of the brick arch was done on Sundays when 
the railway traffic was light, but the work could have 
been carried on at any time. Fig. 5 shows part of the 
arch removed, exposing the temporary timber lining 
inside the tunnel. The several kinds of lining are 
plainly shown, including the inside timber ribs, the 
brick arch, the outside timber rings and the grouting. 
Portal bracing is shown in the view at the left. 

Disposal of Spoil—In taking out the top lift of the 
excavation the contractor used traction shovels and 
motor trucks and utilized the highways for carrying 
the material to various dumping places. Sand and 
coarse aggregate for the bridge abutments were also 
brought to the work by motor trucks and delivered at 
the mixer by the dealers. This material was only sup- 
plied as required, since it was not desirable to accu- 
mulate a large amount on the ground for work done 
during winter weather. 

The main dumping ground for excavated material 
was about half a mile north of the tunnel and was 
reached by a narrow-gage construction track laid on 
the company’s right of way. All the material exca- 
vated after getting down to the rock level was hauled 
to this dump. It was first intended to take practically 
all of the excavated material to this dump, but owing 
to the use of motor trucks the contractor was able to 
arrange with various property owners to fill in low 
ground along the highways and thus dispose of a large 
portion of the top lift, as noted above. Owing to the 
poor quality of the material above the tunnel and on 
account of its running and sliding qualities when wet 
none of it was permitted to be dumped into the railroad 
embankments. All of this material, therefore, was 
either wasted or used in filling low ground. 

This elimination of a troublesome tunnel was planned 
and carried out under the direction of H. T. Porter, 
chief engineer, Bessemer & Lake Erie R. R., and W. S. 
McFetridge, principal assistant engineer, with R. Ridge 
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FIG. 5 REMOVING BRICK ARCH OF TUNNEL (PORTAL BRACING OF TEMPORARY TIMBERING AT LEFT) 
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FIG. 6. 
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EXCAVATING CUT OVER TUNNEL 


old exterior timbering embedded in grouting of 
a pee Below ; old arch exposed; timbers and grouting 
at le 


as field engineer in charge. The general contractor is 
the Arthur McMullen Co., New York, with Thomas 
McGuire as superintendent in charge of the work. The 
steel highway bridge was built and erected by the 
American Bridge Co. This work includes the following 
principal quantities: 100,000 cu.yd. of excavation in 
the railway cut, 12,000 cu.yd. for highway changes and 
2,000 cu.yd. for foundations; 142 tons of structural steel 
and 1,700 cu.yd. of concrete. 


New Sounding Device Successful 

Extensive trials of a new sounding apparatus devel- 
oped at the Naval Engineering Experiment Station 
showed the device to be entirely successful. In this 
apparatus the depth of water is measured by measuring 
the length of time required for sound waves to travel 
from the ship to the ocean bottom and back. The appa- 
ratus was recently installed on the ship “Stewart.” 
In a trip from Newport to Gibraltar, running over a 
course where the depths were known, the new apparatus 
gave results checking exactly with those obtained by 
sounding lead. With the old method, stopping to take 
soundings meant a delay of at least one hour, while the 
new method permits obtaining accurate depth measure- 
ments without stopping the ship. Dr. H. C. Hayes, of 
the technical staff of the station, who is in great part 
responsible for the new equipment, made the trip. 


Illinois Drainage Works Involve 
River Control 


Improve Agricultural District by Straightening 
Embarrass River and Building Levees 
and Long Diversion Ditch 


By E. F. MAIL 


Civil Engineer, Robinson, Il. 


TRAIGHTENING a tortuous river channel and in- 

closing a district of some 5,000 acres by levees as a 
protection against river and upland flood waters are 
the main features of the work on the Captain Pond 
drainage and levee district on the Embarrass River, in 
Illinois. This project, shown in Fig. 1 and now under- 
way, is characteristic of much of the work required for 
protecting and reclaiming rich overflow lands in the 
central states. 

The Embarrass River, having its source near Cham- 
paign, Ill., flows in a general southerly direction, and 
empties into the Wabash River below Vincennes, Ind. 
The drainage area of 2,426 square miles has an extreme 
length of 110 miles, but the crooked river channel is 
almost twice this length. Considerable drainage and 
reclamation work has been done on the upper part of 
the river, but practically nothing on the part below 
Greenup. This section has more than 100,000 acres of 
bottom lands subject to rapid and frequent overflow. 
In the past ten years thousands of acres have been 
abandoned for farming purposes and are now grown 
over with brush and scrub. Below Greenup is a rather 
poor agricultural country, excellent for grasses and 
stock raising but unprofitable for corn and small grains. 
All the lowlands of the river are rich sedimentary de- 
posits. The soil is exceptionally fertile and if properly 
reclaimed would fill the need of the adjacent country. 
Corn has been known to make more than 100 bushels per 
acre and alfalfa crops (where protected from overflow) 
have been extremely heavy. 

Owing to the crookedness of the river (Fig. 1) effec- 
tive reclamation will require a combination of levee con- 
struction and channel straightening. As the valley 
averages only about two miles in width this will entail 
a high cost per acre of land reclaimed, which is the 
principal cause for lack of progress in a territory where 
good land is needed so much. The Captain Pond drain- | 
age and levee district has its northern limits at the 
village of Ste. Marie (south of Greenup) and extends 
south for about six miles. Its land is of the richest 
along the river. From the north end the Embarrass 
River flows south and southeast to the bluffs on the east 
side, where it is joined by the large tributary known as 
North Fork. It follows the east bluff for 14 miles and 
then flows through the center of the valley to the south- 
west corner of the district, where it turns abruptly to 
the east for about a mile and then passes out of the 
district. 

The ideal improvement would be to construct an en- 
tirely new channel along the western edge of the valley, 
but this was out of the question because of the necessity 
of caring for the North Fork. After thorough investi- 
gation of the physical features and consideration of the 
financial resources a plan of reclamation was adopted 
which includes three river cutoffs, a levee and an inter- 
cepting ditch. 

River cutoff No. 1, 1,000 ft. in length across a narrow 
neck of land (see Fig. 1), will shorten the present course 








esses SSS SSSasSSSSSsdstisesssnsssssssssessssss> 
_ey03xe—wsaowooamawmaanm»apyx+»sSwSm9apa3)s>SMm09mm9M9DTSooDeww=ce¢€ 


186 ENGINEERING 


NEWS-RECORD 


Vol. 89, No. 5 


qc“ j]qjjjqaqe Ee NO 


more than j} mile. Cutoff No. 2, 2,000 ft., will shorten 
it 4 mile. Cutoff No. 3, extending south three miles, 
will do away with about ten miles of the most crooked 
and drift laden part of the river. In addition it will 
throw all of the land to be reclaimed on one side of the 
channel. This cutoff channe! will be straight except 
for three silght curves of long radius. The average 
fall in new and old channels throughout the district will 
be 1.71 ft. per mile. 

A river levee is to begin at the bluff at the northwest 
limits of the district and thence follow the south and 
west sides of the river as straightened, crossing the 
present channel three times. From the _ southeast 
corner it will return along the north bank, crossing the 
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FIG. 1 CAPTAIN POND DRAINAGE DISTRICT AND 
LEVEE ON THE EMBARRASS RIVER, ILLINOIS 


channel and joining the diversion levee. This river levee, 
Fig. 2, will be nine miles in length, with an average 
height of 11 ft. (5 ft. above known high water marks). 
At river channel crossings it will be constructed to a 
special section commensurate with its added height, as 
shown. Along the main cutoff the levee will average 
13 ft. in height, or 29 ft. above the bottom of the new 
channel. It will be built of the earth excavated from 
that channel. Not less than 20 ft. clear berm will be 
left and at convex curves this will be increased to 75 ft. 
It is expected that the new channel will wash and widen, 
and that in time this section of the levee will have to be 
rebuilt. But half of the material excavated from the 
new channel will build a levee of almost twice the re- 
quired section and it is believed that intelligent main- 
tenance will preserve its utility for several years. 
Finally, a diversion ditch and levee along the western 
edge of the valley for a distance of six miles will 
divert all water from 21 square miles of high prairies, 
which water now flows over the valley and is a source 
of almost as much damage as the river overflows. 

River cutoffs Nos. 1 and 3, which must carry the 
entire channel flow, have been designed for a 60-ft. 
bottom with side slopes 1 to 1. The average cut will 
be more than 16 ft. and the fall 2.65 ft. per mile. 
Using 0.25 for n in Kutter’s formula, the bank-full flow 
is found to ze 8,125 sec.-ft. From gagings at the village 
of Ste. Marie it has been found that the carrying capac- 
ity of the present channel is 3.3 sec.-ft. per square mile 
of drainage area, or 6,200 sec.-ft., giving a difference 
of practically 2,000 sec.-ft. carrying capacity in favor of 
the new channel. 

The river levee location is such that above and below 
the mouth of North Fork the width of the floodway will 
not be less than 1,300 ft. and 1,400 ft. respectively. 


These widths may be somewhat extreme for so small 
a stream, but it was highly desirable to avoid the error 
so commonly found in levee location, that of forcing 
the flood waters through too narrow a floodway. It 
was felt that a large factor of safety was more to be 
desired than the saving of a few hundred additional 
acres to the detriment of the district as a whole. Too 
many drainage districts have failed because of the 
attempted saving of every available acre regardless of 
the general effect on the entire project. 

Sluices—A sluiceway ditch 415 ft. long from the old 
channel at the south end of the district will carry the 
rainfall run-off into the river. At the levee this ditch 
will have a reinforced-concrete sluice with two open- 
ings or culverts 4 ft. square, fitted with vertically sliding 
gates which may be closed to exclude flood water when 
the river is at high stages. 

Internal drainage works are not included in the pres- 
ent plans and the proximity of a large part of the land 
to the old river channel precludes the necessity for many 
ditches. No water will reach the protected area except 
that which will fall as rain, and no pumping plant has 
been provided. Ordinarily the Embarrass River reaches 
the flood stage in a very short time, remains there 
usually three to four days (seldom more than one week) 
and as quickly returns to the low water flow. The old 
river channel will provide considerable storage during 
the times that the sluice gates must be kept closed, so 
that a pumping plant would seldom, if ever, be needed. 

The mean annual rainfall on the Embarrass River 
drainage area during a period of twelve years was 39 
in., With a maximum of 47.06 and a minimum of 30.84 
in., according to a report by Jacob A. Harman on the 
reclamation of overflow lands in the Embarrass River 
valley (Bulletin No. 25 of the Illinois State Geological 
Survey). The greatest flood occurred in May, 1908, the 
maximum rainfall in one day being 4.15 in. at Robinson, 
Ill., on May 6, but the rainfall for that year was only 
36.92 in. Run-off data for this drainage area are very 
limited, but gagings at Ste. Marie, IIl., in 1909-1911 
showed that the capacity of the river channel when bank- 
full was approximately 3.3 sec.-ft. per square mile of 
drainage area. 

Investigations in the adjacent Kaskaskia valley, which 
has similar characteristics and the same bank-full capac- 
ity (as reported in the bulletin noted above), showed 
that with water entering the valley from the entire 
drainage area at the rate of 25 sec.-ft. per square mile, 
the run-off averaged only 10 sec.-ft. per square mile, 
due to the storage effect of the overflowed lands. A 
modification of the Murphy formula, with constants 
adapted to conditions on the Kaskaskia, was used to 
give the approximate rate at which the flood waters 
must be carried through the valley when this “over- 
flow” storage is eliminated by the construction of levees 
and channel corrections along the entire river. This 
formula for the Kaskaskia is given below, in which Q = 
the run-off in cubic feet per second from 1 square mile 
and M = the area in square miles. This same formula 
applied to the Embarrass River above the Captain Pond 
drainage district (1,865 square miles) gave 29.5 sec.-ft. 
per square mile or a total of 55,000 sec.-ft. 


30,000 
For determining the velocity of flow, the method 
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recommended by the Harman report was followed, the 
floodway being divided into two parts: (1) The chan- 
nel proper, including the area of the floodway imme- 
diately above and between the lines of the slopes 
projected to the flood plane; (2) the entire area of the 
floodway minus the above prism. In the Chezy formula, 
the value of R, hydraulic mean radius, was determined 
as follows: (1) For the channel prism, by dividing the 
area of the bank-full stage by the wetted perimeter 
and adding to the quotient the depth from the bank-full 
stage to the flood stage; (2) for the floodway outside 
of the channel prism, by dividing the area by the bot- 
tom plus the side slopes. In the Kutter formula a 
coefficient of roughness, n — 0.025 is recommended by 
the Harman reports. For the Embarrass River this was 
thought to give results entirely too high for that part 
outside the channel proper, and for that portion a value 
of n = 0.035 was used. 

Assuming an extreme flood of 9 ft. above the bank- 
full stage (4 ft. below top of levee), the area for the 
channel prism is 2,044 sq.ft. and for the remainder of 
the floodway 11,700 sq.ft., using an average fall of 1.71 
ft. per mile for new and old channels. By the Chezy 
formula as above outlined the average velocities are 
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FIG. 2. SECTIONS OF LEVEES AND DIVERSION DITCH 


8.06 and 4.44 sec.-ft. respectively, which give flood flows 
of 16,5v0 and 40,150 sec.-ft. respectively, or a total of 
56,650 sec.-ft. As noted before, the expected maximum 
future flood flow is 55,000 sec.-ft. It will be many years 
before the flood storage in the valley above will be 
eliminated by the construction of new levees and chan- 
nels, and even then it is doubtful if such an extreme 
flood will occur. Tributary streams will be improved 
and the maximum run-off from the lower parts of the 
drainage area will have reached the Embarrass and 
passed downstream before the crest from the upper 
reaches of the watershed has arrived. 

Large amounts of material in suspension, carried by 
the river in time of flood, are deposited along the banks, 
with the result that the ground surface is highest along 
the banks and there is a considerable downward slope 
towards the bluffs. When the river exceeds the bank- 
full stage, therefore, the water spreads over the entire 
valley. At certain points the overflow has been so fre- 
quent and violent as to cause “washes” or “runs” 
through the banks and adjacent lands, sometimes denud- 
ing large areas of all productive soil. Since some of 


these washes are 4 to 5 ft. deep the overflow of the 
valley begins before the river reaches its normal bank- 
full stage. In the first half of 1920, the river thus 
spread over the valley no less than six times, although 
the rainfall of that season was only normal. Enormous 
loss resulted through the delays in preparing crops. 

Akout 1,440,000 cu.yd. of earth will have to be 
moved. The total estimated cost, including clearing, 
bridges, right of way, incidentals and reinforced con- 
crete sluice is $291,000, or an average of $63 per acre 
of land protected. This is a record figure for drainage 
in southern Illinois, but will permit the development of 
almost 5,000 acres of highly productive land. The land- 
owners in the Captain Pond district are virtually the 
pioneers of the lower reaches of the Embarrass, and on 
the success of this district depends the future reclama- 
tion of 100,000 acres. 

A contract has been let at 12c. per cubic yard and the 
bonds have been sold at a small discount. Some saving 
will be made below the estimates for bridges and sluice- 
way. Altogether the work now planned will be done at 
a saving of $40,000 to $50,000 below the estimate. The 
drainage commissioners and engineers plan to use part 
of this for a system of internal drainage and to hold 
the remainder for the construction of a pumping plant 
if it should be found necessary. E. F. Mail, Robinson, 
Ill., is engineer in charge of design and construction; 
N. D. Reed, Robinson, IIl., is consulting engineer. The 
W. E. Callahan Construction Co., Dallas, Tex., has the 
contract for earthwork and has installed two walking- 
type drag-line excavators with 60- and 70-ft. booms and 
13- and 2-yd. buckets. 


Evil Fate Still Pursues Concrete Ships 


The concrete ships built by the United States Gov- 
ernment during the war continue to get in trouble, not 
through any fault of their own. As has been reported, 
several of the large ships have sunk, notably the 
“Polias” and the “Cape Fear.” Several others have 
been in accidents, notably two of the ships built at 
Mobile, which ran into the breakwater at Tampico, 
Mexico. During the month of June additional accidents 
occurred. The War Department had six small concrete 
boats tied up in the Cape Fear River to an old dock. 
A storm came up, the boats pulled the dock down, 
and were driven downstream and bumped over sandbars. 
It is a good testimonial to their construction that 
though they were subjected to very rough treatment, 
none of the boats was seriously damaged. One of the 
hulls developed a slight crack in the concrete above the 
water line, but repairs in each case can be made in- 
cluding the damage done to the fenders for less than 
$800. 

One other small boat, the “General Wilkins,” a 125-ft. 
army transport built after the war from designs made 
during the war ran ashore on a submerged boulder on 
the Long Island coast. Two holes were made in the 
hull, one penetrating to the forward end of the engine 
room and one to the cargo space, and the boat went 
down in 9 min. There was no damage to the concrete 
other than at the points where the boulder struck, but 
oil tanks were penetrated and the oi] caught fire, burn- 
ing the entire wooden superstructure of the boat. These 
War Department boats were built to carry small num. 
bers of troops to island coasts near the mainland. 
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Indicates Lines of Attack on 
Industrial Waste 


Hoover Discusses Problems of Quantity Production, 
Twelve-Hour Day, Intermittent Employ- 
ment, and the Business Cycle 


Extract from address before the National Conference of Social 
Work, Providence, R. 1., June 27, 1922. 

NE of the problems in which there is much discussion 

is that of the hours of labor. In any discussion of this 
subject, we must embrace three points of view—the 
engineer’s, the economist’s, and the social student’s. Both 
the engineer and the economist must insist on the maximum 
productivity. For the maximum production is the only 
foundation on which we can obtain more general higher 
standards of living. The argument is simple enough, for 
the more cheaply commodities can be produced, the larger 
are the number of people who can participate in them. 

The Problems of Quantity Production—The engineer 
however, does not advocate unlimited hours; he does not 
obtain the maximum production when fatigue and dete- 
rioration in product begin to supervene. His view of 
human fatigue and of human deterioration leads directly to 
the restriction of hours to that number that. will permit of 
best performance and efficiency in the tasks in the long 
view. The engineer takes more than the immediate view 
of a day’s work, for there are some tasks of repetitive 
character which tend to intellectual and moral deterioration 
in the long run. It is one of the first problems in front of 
the engineer to find such a diversion and stimulation to 
intellectual interests either directly in the task itself or 
indirectly in some association with it that will prevent not 
only fatigue but deterioration itself. While this problem 
is of high importance, I am not one of those that thinks 
that the fabric of the nation is about to collapse because we 
have developed mechanical tools for mass production, for 
the very minor malign results that have accompanied these 
inventions can be overcome. The length of hours of labor 
in the vision of the engineer will vary with every task. 
There are many tasks in which four hours is too long for 
continuous action. There are other tasks such as that of 
the caretaker of an empty house where twenty-four hours, 
six days in a week, would not be absurd from a physical 
point of view. 

The social student must approach the question from 
another and equally vital point of view, and that is 
family life, citizenship, and opportunity for recreation and 
intellectual improvement. These limitations are manda- 
tory, and whatever the right hours may be as between these 
vital social] limitations and the limitations imposed by the 
view of productivity, it is a certainty that the twelve-hour 
day or seven-day week cannot be entertained by any well- 
thinking social student. We have set up as a matter of 
public sentiment eight hours as an approximate standard, 
yet no empirical number can be right. The engineer is the 
proponent of scientific study into the hours in which maxi- 
mum productivity can be obtained and maintained. We 
need these studies by the engineer and social student in 
every industry, for hours too short are an injury to the rest 
of us in that they impose lower standards of living upon 
us; and hours too long are injurious to the individual, 
thereby the race. 


The Twelve-Hour Day—The President recently called a 
meeting of the leading steel manufacturers of the country 
and made an appeal to them in the name of social progress 
that they should take steps to abolish the twelve-hour day 
which now remains in respect to about fifteen or twenty 
per cent of the employees in that industry. For competi- 
tive reasons this abolishment needs be brought about co- 
incidently in the whole industry and the President’s action 
gains this opportunity for united action. This request was 


based solely upon social grounds and indeed the social 
necessity is sufficient justification for this or any other 
step. Many employers are in favor of it and I trust that 
this great step will be quickly brought about. I do not 


believe it is possible to develop proper citizenship or proper 
family life, whether men work twelve hours by necessity 
or by preference. And I think you will agree with me that 
90 per cent of the public opinion of the entire country is 
solidly behind the President in his expression that we have 
now reached a stage of social conceptions wherein this 
anachronism should be abandoned. 

Intermittent Employment—The industrial losses through 
unemployment and intermittent employment constitute a 
problem that is not to be solved by any formula. It must 
be attacked in detail. There are phases of our seasonal 
employment that no doubt could be mitigated by more 
co-operation in industry. There is one feature now being 
given consideration in many directions that I believe is of 
interest and promises ultimate results, and that is the 
accurate study by civic bodies of the character of the par- 
ticular industries in any particular center in the endeavor 
to discover opportunity for integrating industries to inter- 
mesh with each other in reduction of seasonal idleness. 
Every city in the United States would be well advised in 
the interest of its own development to consider its indus- 
tries with view to a determination of what industries might 
be introduced that would take up the slack in seasonal 
employment of their already existing establishments. 


The Business Cycle—One of the tremendous wastes 
through unemployment is due to the fluctuation of the 
business cycle. We are constantly reminded by some of 
the economists and business men that this is inevitable; 
that there is an ebb and flow in the demand for commodities 
and services that cannot from the nature of things be 
regulated. I have great doubts whether there is a real 
foundation for this view. Thirty years ago our business 
community considered that a cyclical financial panic was 
inevitable. We know now that we have cured it through 
a Federal Reserve Banking system. We know also that 
many of our industries are themselves finding methods for 
insuring more continuous operation of their plants during 
these ebbs and flows of demand. At the present moment a 
committee of important business men and economists, with 
the co-operation of the Department of Commerce, are en- 
gaged in a systematic study of this problem. An analysis 
of the business cycle quickly brings one to the separation of 
our production of consumable goods from the construction 
of our plant and equipment, that is, our houses, our public 
utilities, our public improvements, our public works. The 
ebb and flow of demand for consumable goods probably in 
the main may be uncontrollable. There is more hope that 
we could direct certain branches of our construction and 
equipment, such as public works, the greater utilities, in 
such a fashion that we could provide the finances and then 
delay construction until periods of depression, and thereby 
shift our labor from consumable goods to plant and equip- 
ment in these periods. It would clip the top from booms 
and the depression from slumps. 

It has been calculated that if we could secure a delay of 
such equipment to the amount of one-tenth during the 
period of normal business in the great utilities and con- 
struction works under the control of the Government that 
it would almost plane out the depression in employment. 
I am confident that there is a solution somewhere, and its 
working out will be one of the greatest blessings yet given 
to our economic system—both to the employer and the 
employee. And there is nothing that would contribute so 
much to the contentment and the advancement of our people 
as assurance of a reasonable economic security. 


To Assess Water Main Costs at Hartford 

The cost of water main extensions at Hartford, Conn., 
is to be assessed against abutting property owners in 
accordance with an ordinance recently adopted by the 
city council. The assessment is to be based directly 
upon the frontage with a deduction of 75 ft. for corner 
lots. The amount assessed shall be in no case in excess 
of the average cost to the board of laying 6-in. pipe 
during the preceding calendar year. 
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Making Load Tests of a Tile Wall and 
Measuring Floor Deflections 


By EDWARD GODFREY 
Structural Engineer, Pittsburgh, Pa. 

N A RECENT investigation of a building where con- 

centrated loads were placed on tile walls it became 
necessary to ascertain whether or not the provision for 
distributing the load into the wall was adequate. The 
case was one where interior tile walls were used as bear- 
ing walls carrying concentrations computed to be 
22,600 lb. The walls were 13 in. thick and 12 ft. high. 
The method of distributing the concentrated load was 
by building brick blocks or saddles about 2 ft. long, as 
thick as the wall and about 28 in. high. A concentra- 
tion of 22,600 Ib. meant a load of about 380 Ib. per sq.in. 
of net tile area. 

It was considered that if there was a factor of safety 
of four, the construction would be accounted safe. 
Hence it was decided to apply a load twice as great as 
the computed concentrated load, on an area of wall 
half as large as the base of the brick saddles. 

A specially designed rigging, used to hang the load 
from the wall, proved so satisfactory a means of testing 
that a description may be of interest to engineers in 





general. The accompanying sketch, Fig. 1, illustrates 
the manner in which the load was applied, and the 
view, Fig. 2, shows the test during loading and at 
completion. The purpose of the 4 x }3-in. steel plate 
was to prevent the steel beams, if they should rock, 
from bearing on the corner of the 12-in. steel plate, 
thus creating a high intensity of pressure at the edge. 
The bricks which constituted the loading were laid in 
close rows on edge on the loading platform, symmetri- 
cally on each side of the wall (the number of bricks in 
the layers being counted). One hundred bricks were 
weighed to ascertain the average weight. 

The eight screw jacks under the platform supported 
the load while it was being placed, but when these jacks 
were released the entire load was supported by the 
12-in. steel plate on top of the wall. The channels pass- 
ing through the wall had ample clearance, and the 10-in. 
I-beams along the top of the wall were free at the ends, 
though as a safeguard wooden blocks were placed under 
them so that in case the wall should crush the beams 
could fall only 4 in. or tilt to this amount. To prevent 
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the upper beams from falling if the wall failed, scaffold- 
ing was built to catch them. 

When a considerable portion of the load was placed, 
and a count showed a balance, the jacks were released, 
causing the load to be transferred to the top of the wall. 
This was repeated a number of times so as to catch the 
capacity load, and when the total load amounted to 
47,174 lb. it was considered that the wall had been 
fairly tested. This load was allowed to hang on the 
wall for several minutes, the jacks being all released 
for that time. 

The tile wall tested indicated by inspection that the 





FIG. 2. LOAD ON WALL SAFEGUARDED BY JACKS 


mortar joints were good, hence no apprehension was 
felt as to the result of the test. 

Floor Deflection Gage—In connection with the same 
investigation floor tests were made. In these tests I hit 
upon a method of measuring deflections which gave 
very satisfactory results and required no special ap- 
paratus. 

The deflection at the middle of a floor space tested 
was measured by means of an Ames dial. This dial was 
fastened by means of a screw on an upright 4 x 4-in. 
timber, as shown in Fig. 3. The movable column of the 
dial was set in contact with the ceiling under the floor 
where the test load was being placed. The upright 
timber was braced against motion all ways, and a ladder 
was placed where access could be had to the dial when 
it was desired to take readings. 

There was only one Ames dial on hand, and on one 
occasion it was desired to measure the deflection over 
a wide door opening as well as that in the middle of the 
floor. I asked the contractor’s foreman to get a stick 
to measure the ceiling height, so that we could rig up a 
scheme to measure this deflection approximately. He 
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brought a stick that was 
just a little longer than the 
ceiling height. I told him 
that was just what I 
wanted, and that we would 
just cut that stick so that 
it would have a little bow, 
and any deflection in the 
ceiling would increase that 
bow. This increase could 
be readily measured from 
the floor, and by a simple 
calculation the vertical de- 
flection could be found. We, 
of course, had the door 
opening, in this case, across 
which a stick was nailed 
to measure the middle ordi- 
nate of the curve; but in the middle of a floor an upright 
4 x 4-in. timber can be set up and braced, and beside 
this the bowed stick can be placed. 

To make the calculation for the deflection the follow- 
ing formula is made use of: Where L = length of arc, 
C == length of chord, and D = middle ordinate of arc, 





FIG. 3. FLOOR DEFLECTION 
MEASURED BY BENT STRIP 


Difference between C and L — oc or - very nearly. 


In this case C is the ceiling height and L is the 
length of the stick. The actual value of the difference 
between C and L is of no consequence, but the difference 
between the initial and final difference is the deflection. 
If d and d’ are the initial and final readings of the 
middle ordinate of the curve, in inches, the deflection D 
in the ceiling is, 

0 (d’*— dq) 

It will be readily seen that the smaller the value of d 
the more accurate will be the reading of the deflection. 
If, for example, the ceiling height is 12 ft. and the 
initial offset of the curve (d) is 1 in. an increase in 
the offset of 4 in. means .005 in. deflection. 

The edge of the upright 4 x 4 should be straight and 
the board that is sprung between floor and ceiling 
should be uniform in section and quality. The bowed 
stick should not be heavy enough to carry any appre- 
ciable floor load. A piece of 4 x ? in. was used in this 
test. 


D = 


Development of Drainage in U. S. 

According to recent figures of the Bureau of The 
Census, there were on January 1, 1920, 65,495,038 acres 
of land in the United States in organized drainage en- 
terprises, either operating or under construction. These 
figures emphasize the extent to which agricultural 
drainage has become a community problem in this coun- 
try. Practically all the states in which there is suffi- 
cient wet land to justify it have now enacted laws 
providing under certain conditions for the organization 
of lands into drainage districts. These laws provide 
for a permanent organization which is endowed with 
power to condemn property needed, to borrow money 
and issue bonds, to assess and collect drainage taxes, to 
construct whatever improvements are necessary to 


accomplish the drainage of the district, and in short to 
perform any and all acts required for the successful 
carrying out of the project. 





The California Pipe Method of 
Water Measurement 


By BLAKE R. VANLEER 
Assistant Professor of Mechanical Engineering, University of 


California, Berkeley, Cal. 

HERE is need for a method of measuring water 

which the man on the job can use with the ordinary 
tools at his disposal. The method described below offers 
a solution to this problem for the irrigation farmer, 
the man operating dredge pumps and many others where 
the discharge of the water is not submerged or under 
pressure. 

The necessary apparatus consists of: a tee (same size 
as the discharge pipe); nipples; a spirit level; a 2-ft. 
carpenter’s rule. 

Principles—The “California pipe method of water 
measurement” is based upon the principle that if water 
is delivered to a short pipe nipple with a zero or at 
least a very small velocity head, then for the same size 
pipe and the same quantity, the depth of water in the 
pipe will always be the same. 

Apparatus similar to that shown in Fig. 1 was set 
up in the Hydraulic Laboratory of the University of 






FIG. 1. CALIFORNIA PIPE 
METHOD OF MEASURING 
WATER 
Observations are made for 
a, the distance between the 
lower top inner surface of 
the pipe and the surface of 
the water at the pipe exit. 
Either one of the two dia- 
grams or else the table may 
be used for finding discharge. 


California and the following general formula was 
derived, Q == K (D — a)1.88, (See “Report on the Meas- 
urement of Water Discharged from a Short Horizontal 
Pipe,” a thesis by Ejnar Smith and Clarence A. Pollard, 
submitted in partial satisfaction of the requirements 
for the degree of B. S. in Mechanical Engineering at 
the University of California, May, 1921.) In this formula 


= The quantity in second-feet. 

K = A constant depending upon the diameter of the 

pipe, in this general case, K = 
(0.0116 + 0.00787D). 

The diameter of the pipe in inches. 

The distance in inches from the upper inside 
surface of the pipe to the surface of the 
flowing water measured in the plane of the 
discharge end of the pipe. 


D 


. 


The formula has been checked by experimentation 
with pipe up to 6 in. in diameter and has been found to 
be quite accurate. The error was at all times less than 
5 per cent. : 

Operation—The apparatus is set up as shown in 
Fig. 1. The length of the discharge nipple should be 
at least six times the cjiameter of the pipe. The exact 
length is immaterial so Jong as the nipple is not so short 
as to make the measurement of the distance, a, very 
difficult and hence inaccurate. The nipple, N, may have 
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CALCULATED VALVES FOR CALIFORNIA PIPE METHOD OF WATER MEASUREMENT 


D-A K Q 
Pipe Dist. — 0.0116+ uantity, 
Diameter, Upper Edge, In, 0, 00787d Sec.-Ft. 
In. In. 
Nominal 3 2.75 0.318 0.0352 0.014 
Actual 3.068 2.50 0.568 
2.25 0.818 0.026 
2.00 1.068 0.040 
1.75 1.318 0.055 
1.50 1. 568 0.076 
1.25 1.818 0.099 
1.00 2.068 0.128 
0.75 2.318 0.158 
0.50 2.568 0.193 
0.25 2.818 0.231 
Nominal 4 3.75 0.276 0.0432 
Actual 4.026 3.50 0.526 0.0124 
3.25 0.776 0.0253 
3.00 1.026 0.0436 
2.75 1.276 0.0651 
2.50 1.526 0.093 
2.25 1.776 0.123 
2.00 2.026 0.156 
1.75 2.276 0.194 
1.50 2.526 0.238 Nominal 
1.25 2.776 0.285 Actual 
1.00 3.026 0.333 
0.75 3.276 0.388 
0 50 3.526 0 441 
0.25 3.776 0.498 
Nominal 6 5.75 0.25; 0.0588 
Actual 6.065 5.50 0.50 0.0161 
5.25 0.75 0.0342 
5.00 1.00 0.0588 
4.75 1.25 0 
4.50 1.50 126 
4.25 1.75 168 
4.00 2.00 0.208 
3.75 2.25 0.270 
3.50 2.50 0.330 
3.25 2.75 0.392 
3.00 3.00 0. 463 
2.75 3.25 0.540 
2.50 3.50 0.620 
2.25 3.75 0.701 
2.00 4.00 0.793 
1.75 4.25 0.879 
1.50 4.50 0.987 
1.25 4.75 1.082 
1.00 5.00 1.183 
0.75 5.25 1.283 
0.50 5.50 1.388 
0.25 5.75 1.494 
Nominal 8 7.75 0.321 00.0751 
Actual 8.071 7.50 0.571 0.0252 
7.25 0.821 0.0505 
7.00 1.071 0.083 
6.75 1.321 0.124 
6.50 1.571 0.173 
6.25 1.821 0.225 
6.00 2.071 0.290 
5.75 2.321 0. 361 
5.50 2.571 0.434 
5.25 2.821 0.522 
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FIG, 2. gage DIAGRAM FOR VOLUME OF FLOW 


Based on Q = K (D — a). Use left-hand scale with 
the solid lines and right-hand with dotted. 
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D a D-A K 
Pipe Dist. from 0.0116+ Quantity, 
Diameter, Upper Edge, In 0.00787a Sec.-Ft 
In. In. 

5.00 3.071 0.610 
4.75 3.321 0.715 
4.50 3.571 0.810 
4.25 3.821 0.930 
4.00 4.071 1.03 
3.75 4.321 1.16 
3.50 4.571 1.27 
3.25 4.821 1.42 
3.00 5.071 1.55 
2.75 5.321 1.71 
2.50 5.571 1.85 
2.25 5.821 2.02 
2.00 6.071 2.17 
1.75 6.321 2.37 
1.50 6.571 2.52 
1.25 6.821 2.72 
1.00 7.071 2.90 
0.75 7.321 3.08 
0.50 7.571 3.30 
0.25 7.821 3.50 

10 9.75 0.27 0.0904 fi 

10.02 9.50 0.52 0.0264 
9.25 0.77 0.0553 
9.00 1.02 0.094 
8.75 1.27 0.140 
8.50 1.52 0.162 
& 25 1.77 0.216 
8.00 2.02 0.0904 0.339 
7.75 2.27 0.420 
7.50 2.52 0.512 
7.25 2.77 0.609 
7.00 3.02 0.722 
6.75 3.27 0.88 
6.50 3.52 0.96 
6.25 3.77 1.08 
6.00 402 1.22 
5.75 4.27 1.37 
5.50 4.52 1.54 
5.25 4.77 1.69 
5.00 5.02 1.87 
4.75 5.27 2.04 
4.50 5.52 0.0904 2.25 
4.25 5.77 2.43 
4.00 6.02 2.64 
3.75 6.27 2.88 
3.50 6.52 3.10 
3.25 6.77 3.32 
3.00 7.02 3.58 
2.75 7.27 3.79 
2.50 7.52 4.08 
2.25 7.77 4.32 
2.00 8.02 4.59 
1.75 8.27 4.87 
1.50 8.52 5.17 
1.25 8.77 5.41 
1.00 9.02 5.74 
0.75 9.27 6.04 
0.50 9.52 6.35 
0.25 9.77 6.68 








FIG. 3. DIAGRAM FOR VOLUME OF FLOW 


Quantities for values of a instead of D—a plotted on ordi- 
nary cross-section paper. 
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any convenient length. Its purpose is to allow the water 
to approach the discharge nipple with a very small 
velocity of approach and as little turbulent flow as pos- 
sible. The tee is used not only to turn the direction 
of the water but also to allow free access of air into 
the discharge nipple. The discharge nipple must be 
level and horizontal and under no circumstances must 
it be permitted to run full of water, as the formula does 
not hold for this condition for obvious reasons. 

After the water flowing through the apparatus has 
become steady the distance, a, may be measured with 
any ordinary rule. Substitution may then be made in 
the general formula and the quantity in second-feet will 
be given. The distance a should be measured as accu- 
rately as possible, but on most work the nearest s»-in. 
will be sufficiently accurate. 


This apparently has not simplified the problem 
very much because substitution in the formula 
Q K (D — a)}-88 involves not only a knowledge of 


the formula but also the ability to use logarithms, 
which necessitates either a slide rule or a table of 
logarithms. This will not help the man on the job. 
So, for his benefit Fig. 2 has been prepared. This 
shows D-a plotted as abscissae on logarithmic paper 
against Q, quantity in second-feet as ordinates. The 
method of use of these curves is obvious. 

For those, however, who are not accustomed to the 
use of logarithmic paper Fig. 3 has been prepared. 
These curves give the relation between the distance a 
and the quantity Q, in second-feet. For those who do 
not like to use charts the accompanying table has been 
prepared. 


Zoning Ordinance Adopted 
by St. Paul, Minn. 


By GEORGE H. HEROLD 
City Plan Engineer, St. Paul, Minn. 

HE zoning ordinance adopted by the city council 

of St. Paul, Minn., July 7, provides for six use 
districts and four height districts, with area require- 
ments made to conform with the use districts and all 
shown on one zoning map. The ordinance was prepared 
by the City Planning Board, with E. H. Bennett and 
W. E. Parsons, Chicago, as consultants and the writer 
as city planning engineer. 

There are three residence districts—A, B, and C—a 
commercial, a light industry and a heavy industry dis- 
trict. The material difference between A and B residence 
districts is that the area required per family is greater in 
the A than in the B district. Apartment houses are not 
permitted in either A or B residence districts, but are 
permitted in the C district. There are special provi- 
sions in the ordinance relating to (1) the grouping of 
institutional buildings in order to preserve the residen- 
tial character in the A and B residence districts; (2) 
the construction of public garages, which are not per- 
mitted in the A, B and C districts; (3) the establish- 
ment of setback lines in the residential districts and 
(4) the requiring of stores to take the same setback 
as the residence where they are permitted at certain 
corners in the residential areas. 

There are four height districts: 40, 75, 100, and 150 
ft. The original ordinance called for a height limit of 
120 ft. in the downtown business district but this was 
amended to 150 ft. by the council. There are provi- 
sions for increasing the height in each district for each 





foot the building is set back, as follows: In the 40-ft. 
district, 1 ft.; 75-ft. district, 24 ft.; 100-ft. district. 
34 ft.; 150-ft. district, 4 ft. 

The zoning ordinance was authorized by the State 
Legislature, Chap. 217, Session Laws of 1921. It pro- 
vides for zoning under the police power. A Board of 
Zoning is established, consisting of five members of 
the City Planning Board and the city architect. Pro- 
visions are made for amending the ordinance upon peti- 
tion of 50 per cent of the owners of the frontage after 
review by the Board of Zoning and approval by a 
two-thirds majority of the City Council. 

The field work on the zoning ordinance began in 
May, 1921, and the ordinance was presented to the City 
Council on April 26. A complete field survey was made 
to determine the use of every piece of property in the 
city, and these uses were noted by symbols on a new 
map of the city prepared by the City Planning Board 
on the scale of 500 ft. to 1 in. Setbacks, height of 
building, etc., were also determined by the survey. 
Upon this was built up the zoning map. 

No public hearings were held on the ordinance before 
its introduction in the council, but considerable pub- 
licity work was done by presenting the general prin- 
ciples of zoning to all clubs and civic organizations and 
through the newspapers, and in some cases exhibiting 
the tentative zone plan. All newspapers of the city 
backed the zoning ordinance and the City Planning 
Board. 

The ordinance required four readings before the 
Council, and on these dates, which were published, a 
few objectors appeared. It was the viewpoint of the 
City Planning Board and of the Council that public 
hearings would develop individual opposition only, and 
that as a zoning ordinance was for the good of the greater 
number and being done under the police power that 
individual objectors should not influence the plan. Ample 
provision, however, was made in the ordinance to permit 
those who felt aggrieved to present evidence and peti- 
tions to have the ordinance amended after its passage. 

At the third reading (May 23), the St. Paul Real 
Estate Board asked for six months’ time to study the 
ordinance, but only 30 days were granted. On June 30, 
the Real Estate Board recommended that all car lines 
be zoned for business and suggested some small changes 
in boundary lines and an increase in the area in which 
apartments might be built and business be admitted. 
After considerable argument over throwing residential 
areas along car lines into a business district, this 
recommendation was incorporated in the ordinance the 
day it was submitted. 

St. Paul has a population of 240,000 and an area of 
55.4 sq. miles. It has no tenement districts. The most 
congested area, one-quarter square mile in the old 
residential district to the west of the state capitol 
building, has a population of only 40,000 per square 
mile. The existing area for each purpose and the cor- 
responding area as zoned is shown in the following 
table: 


Zoned Areas 
Square Miles 


Present Areas 
Square Miles 


CIEE |... v'c0a0 seis ceetewks owas 17.20 31.05 
PER cece cccev'ene us Taseeresaeehe 0.90 1.78 
Industrial and railroad land..,........ 3.80 12.10 
Miscellaneous, parks, cemeteries, rivers, 

ON, GUD. 5s 62s oes neh Oka Conk ene aes 42 6.62 
PR ere ert ee ee ee 27.08 Unassigned 3.85 


—— 


55.40 


-_—— 


55.40 
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Mixer Performance on Illinois 
Road Work in 1921 


Few Mixers Work Over One Hundred Days— 
Central Proportioning Plants Predominate 
—Double Shifts Prove Efficient 


NLY five contractors laid pavement on more than 

100 days in building concrete road in Illinois in 
1921. The maximum number of days on which any 
mixer worked was 127. A total of 102 mixers were 
operated and every day was counted on which the mixer 
worked any considerable portion of the time. Of the 
102 mixers, 20 were operated with central proportion- 
ing plants and industrial railway delivery; 34 were 
operated with central proportioning and truck delivery ; 
28 were operated with material strung along the sub- 
grade; 8 were operated from large storage piles at in- 
tervals along the road, and 12 were central mixing 





ROAD WORK AT NIGHT IN ILLINOIS 


plants, with wet-batch delivery by trucks. Altogether 
111 contractors had paving contracts during the year. 

An output comparison of the five general types of 
plant gives the een in Table I. 


TABLE I. 


Number Days Total Av. Ft. 


Type of Plant Outfits Worked Footage Per Day 


Industrial Ry., central proportioning. ... 42 1,478 623,403 421.8 
Truck, central proportioning... .. 51 1,731 581,345 335.9 
Truck, central mixing......... ‘ 18 623 237,059 380.5 
Truck, large storage piles. . ‘ 10 350 128,306 366.6 
Stock piles along subgrade... .. 20 521 128,662 246.9 











Comparison only in a very broad way is safe. As 
might be expected the wheelbarrow gangs charging 
from stock piles strung along the subgrade show the 
smallest output. The output of the industrial railway 
plants averages higher than that obtained by any of 
the methods employing truck haulage. The significant 
part is that the average daily output per outfit for all 
methods was 361 ft. per day worked, of 7-8-7-in. pave- 
ment 18 ft. wide. 

A record of the outputs of 68 contractors based on 
the sizes of mixers used is given in Table II. Obviously 
some of the records in this table are abnormal because 
of the short runs or an output for some reason very 
much smaller than there is a right to expect under 
ordinary conditions. The number of these abnormal 
records, however, is not large enough seriously to affect 
the comparative daily averages which are set forth 
in Table II. 
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Feet 

Total Total per 

Size of Batch Days Footage Day 

Two-bag 176 28,757 163 

Three-bag 265 69,224 261 

Four-bag 3,559 1,233,766 347 

Six-bag 256 95,450 372 

Fight-bag 428 191,198 446 


In examining all the figures in and derived from 
Table III the fact must be kept in mind that the mixers 
include those at central mixing plants and others at 
portable plants as well as mobile paving mixers. Some 
large daily and weekly yardages were recorded. On 
June 16, W. F. Smith, working a single shift laid 1,434 
ft., or 2,549 sq.yd. and in the week Aug. 15-20, Jansen 
& Schaefer, working double shift ‘laid 5,985 ft. or 
10,650 sq.yd. 

Double shifts were worked by a number of contrac- 
tors and about 0.8 times the footage of the day shift 
was _ Secured. _As fewer men were a on the 





TABLE III—AVERAGE DAILY OUTPUT | OF DIFFERENT SIZE 
MIXERS FOR 1921 


Feet Average 
E Com- Feet 

Contractor Days pleted Per Day 

Two-Bag Batch : 
Cole & Fauber ‘ 34 9,237 271 
Miller & Comstock _ 32 3,178 100 
A. C. Loomis 2 265 132 
F. T. Williams ; 56 10,336 184 
E. C. Trowbridge 14 1,063 75 
Day Labor ER a a 4,679 123 

‘Aiea Bobet Three-Bag Batch 
rt Fahrig....... - 34 6,936 4 
R. H. Rhoades 25 rest ae 
Str. Cotton Co. 79 18,212 230 
Chicago Heights Coal Co. 21 7,779 370 
J.J. Dunnegan 29 9,800 337 
Keokuk Q. & Const. Co . , 4 323 80 
Stocker Gravel Co 54 15,137 280 
Powell & Gauen Geel Dah biked teenies } 19 4,067 214 
Four-Bag Batch 

R. F. Conway ae 345 147,135 4ii 
Jansen & Schaefer ‘ 149 82,032 550 
Cameron, Joyce & Co...... 173 52,241 303 
Arnold & Co........... : 60 20,117 334 
J. W. Etchison. ye : 100 37,251 373 
Jos. Kesl & Sons Sihawe cay 38 15,067 396 
Miller & Comstock....... 20 8,501 425 
Fred C. Nelson ent Se 50 33,257 554 
Federal Paving Co..... aa 181 56,545 312 
W.A. Jaicks. . e : 181 57,589 318 
Vermilion Co. Board ee 140 50,576 361 
C. W. Clark 57 15,658 274 
Barnes & Verhey j 4 53 18,228 343 
R. P. Devine... : 15 8,248 549 
C. L. Porter. .... 23 7,427 322 
Hans. Jensen 22 3,723 169 
Ill. Hydraulic oli. 45 6,158 136 
B. F. Walters... 34 6,100 179 
St. Clair County 76 15,665 206 
J. A. Shockley ; 19 7,603 400 
wht Const. Co 61 16,579 271 
W. A. Black 17 5,100 300 
S.A. Cunningham 27 3,226 119 
Henry Horst 15 4,921 328 
Jas. Black Mas 252 =106,314 421 
H. H. Hall Const. Co. 131 46,801 357 
C. E. Carson...... 63 21,280 337 
C. J. Morits. .. 82 36,652 446 
A. J. Parrish. ...... ‘ 168 87,638 521 
Force Account : 125 41,278 330 
J.J. Dunnegan...... 108 49,642 459 
W.D. Lonergan sia 31 «133,325 429 
Warner Const. Co. } 30 6,843 228 
Trompeter & Sons... 75 18,903 252 
Rockford Const. Co. 26 7,627 293 
Milburn Bros. ; 91 36,959 406 
Farmer & Laing... : i 1,742 158 
H. Pfizenmayer 20 4,400 220 
Hug. Lumber & Const. Co.. ; 119 51,152 429 
Shanks & Gannon 16 5,898 368 
C. E. Giertz & Sons... ; 49 17,137 349 
Van. D. &Baumberger ... : 6 1,119 186 
eden Const. Co....... , 30 8,698 289 
Ridge ...... 32 8,534 266 
Jong Darrow.......... ; 24 5,280 220 
M. Hayes &Sons..... 63 28,700 455 
Macon Co. Board......... 58 27,496 470 
aig ios Alien nes hei easke Raman 5 a 11,401 380 


Jas. Black..... Ai aly ciples . 78 35,775 458 

88 26,817 304 

aaa fc ee dies 90 32,858 365 
Eight-Bag Batch 

W.F.Smith......... eres 76 38,816 510 

J. O. Heyworth. ........ 184 80.709 438 


Powers & Thompson........ . 168 71,673 426 
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night shift it was figured as nearly 100 per cent effi- 
cient compared with the day shift. On some operations 
Delco lighting outfits were used and on others carbide 
lights. A night photograph taken by F. L. Dunavan 
and reproduced here shows a carbide-light operation by 
R. F. Conway Co., Chicago. This contractor used a 
No. 21 mixer charged with proportioned batches de- 
livered in light trucks. The fine grading and the form 
setting for the night work was done during the day 
shift, as satisfactory work could not easily be secured 
by artificial light. Carbide flood lights were used, 
placed about 20 ft. apart and carried ahead as the 
work progressed. 

On this operation the surface secured at night is 
stated to be just as perfect as that secured on the day 
shift. In fact variations in surface were emphasized by 
the artificial light and were more easily discerned and 
corrected. The greatest difficulty was with stone 
pockets as the water filled these and gave the appear- 
ance of a perfect surface. Less care, however, was 
required at night to keep the surface from drying too 
rapidly. 


New Studies of Stress Distribution 
in Irregular Members 
By GEORGE PAASWELL 


Construction Engineer, New York City 
OME illuminating data on the complex stress dis- 
tributions occurring in irregular-shaped members 
are contained in a report of a committee of the British 
Association presented at the annual meeting of the 
association last September and just published. Engineers 
already have available a vast fund of information on 
the elementary stress distributions in structural units 
of simple form, but little that is effective has been done 
on the more complex distributions of stresses in odd- 
shaped members. However, research has received a 
powerful impetus through the introduction of the meth- 
ods of photo-elasticity: study of the polarization of 
light transmitted through a stressed transparent mem- 
ber. Celluloid behaves very much like steel under stress, 
and is transparent, making an ideal material for the 
test. Some of the work reported by the committee 
deals with tests of this kind. Prof. Coker, chairman 
of the committee, has been working in this field for 
some years, and earlier results of his investigations 
were published in the General Electric Review, Vol. 
XXIII, p. 870. 

Engineers have long recognized that cracks, notches, 
holes, and the like in a member produce local weakness 
exceeding the reduction of section. Of the nine papers 
included in the committee report, three treat of the 
observed effect of notches and holes. 


Effect of Notches and Holes—At a discontinuity, say 
a notch or a re-entrant angle in a simple tension member, 
stress concentrates at an alarming rate. If the ma- 
terial is ductile, as soft steel, the concentrations are 
ironed out by the time failure is reached, so that 
rupture generally takes place at the weakest section of 
the member in accordance with ordinary calculation. 
But in brittle material the stress concentrations persist 
until failure occurs at the discontinuity. In a short speci- 
men the complex stress distribution extends throughout 
the entire member and it may happen that no cross- 
section of a tension member exhibits pure tension. 
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Under these conditions it appears to be possible that 
great irregularity of stress distribution may exist in 
a composite structural section, due to the method of 
assembling the elements or due to variations in the 
modulus of elasticity. Notch effects are particularly 
marked with relation to impact, when the stress con- 
centration depends upon the sharpness of the fillet in 
the notch; stresses as high as six times the mean have 
been noticed when the fillet radius was very small. 
It follows that low working values must be used in 
designing parts with such notches subjected to impact 
In service. 

Bearing on the justifiability of comparing celluloid 
and steel, one of the papers deals with the theory of 
stresses in a flat member (in a plane). If one or more 
holes exist in such a plate, the stress formulas contain 
the elastic constants, while in a plate without holes the 
elastic constants disappear from the formulas. How- 
ever, it is now shown by the committee report that 
the elastic constants play only a minor part in the 
formulas applicable to plates with holes, so that for 
practical purposes the constants may be neglected. Thus, 
the difference of elastic constants in different materials 
does not affect the results, and a study of stresses in a 
celluloid model is therefore applicable to materials other 
than steel. 


Effect of Surface Flaws—In the fourth paper it is 
pointed out that while theory indicates high stress 
concentrations due to minute surface imperfections 
(such as small scratches) actual tests do not show 
them. Apparently the surface imperfection must bear 
a comparable ratio to the overall dimension of the 
member; minute flaws do not produce structural weak- 
ness, while large flaws produce the weakness that theory 
indicates. It is observed by the committee that minute 
surface flaws may lack apparent effect because the 
material already has unobserved flaws which reduce the 
ideal strength. Experiments were made on a glass 
model that normally gave a tensile strength of 25,000 
Ib. per square inch, and it was found that by treating 
the material so as to remove all possible flaws a strength 
as high as 900,000 Ib. per square inch could be de- 
veloped. Taking a “perfect” specimen so produced, and 
giving it a light finger tap, thereby producing a flaw 
so small as to be unobservable even under 250 magni- 
fication, the effective strength was reduced to one- 
eighth that of the “perfect” specimen. 


Distribution of Stress in a Flanged Pipe—One of the 
papers deals with stresses in a flanged pipe, and by 
applications of differential equations a practical solution 
of this difficult problem is effected. It may be of inter- 
est to follow the solution. If the mean loading on a 
small piece of pipe is taken as w, then the flexure 
formula gives 


dz 
EI dz = @ 


where z is the deflection or radial displacement. The 
mean load w is the resultant of the internal pressure 
on the pipe and the component of the circumferential 
stress gq. If E is the modulus of elasticity, m Poisson’s 
ratio, f the longitudinal stress in the shell, and R the 
radius of the pipe, then 


q = Ez/r + f/m 
which after simple reduction gives the differential 
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equation 
- + 4n'z = BD’ 

where n and b are constants of the pipe. The effect of 
the flange is then taken into account, and the resulting 
expression for displacement is shown to agree very 
closely with test results. It should be possible to apply 
the theory as outlined to the study of flanged penstocks, 
tunnel sections, and the like. 

Repeated Bending and Torsion—Experiments on the 
effect of cyclic or repeated simultaneous bending and 
torsion are reported. It is interesting to note that when 
a run of bending cycles was made alone, and then cyclic 
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Sweetwater Dam Siphon Spillways 
Function for First Time 


One Pair of Tubes Operates Independently, Though 
Two Adjoining Pairs Are Orly 0.1 and 
0.2 Ft. Higher, Respectively 


IX SIPHON spillway tubes built in the Sweetwater 
Dam near San Diego, Cal., at the time of its recon- 
struction and extension in 1916 had not been required 
to function up to the first of this year. On Jan. 4, 
1922, neglect on the part of the keeper to remove suffi- 
cient stop planks from the side-lip spillway on the 





TWO SIPHON TUBES IN OPERATION ON SWEETWATER DAM 


The pair discharging are operating at about one-tenth estimated capacity while the adjoining tubes, only 0.1 ft. 
and 0.2 ft. higher, respectively, remain inactive. 


torsion was added, the maximum strains decreased; 
vice versa, when the torsion cycles were run first and 
the bending was then added, the deformation also 
dropped. While the experimenters offer no explanation, 
it would seem that hysteresis, or lagging behind of 
the deformation, might account for most of this result- 
ing drop. 

Papers on high-speed discs (turbine discs), stability 
of rotating shafts with end twist and thrust, and 
stresses in eccentrically bored pipe, are also included 
in the report. These investigations contain painstaking 
mathematical analysis, which, it is gratifying to note, 
results in workable formulas. 

Admittedly, the design of details is the weak element 
of present-day practice in stress analysis. Such analysis 
as the present report contains offers hope that the 
design of details may be improved. Evidently a promis- 
ing liaison exists between scientific investigators and 
the engineering profession in Great Britain; one hopes 
that such co-operation may be encouraged in this 
country. 


opposite end of the dam resulted in raising the reser- 
voir level to El. 89.86, whereupon the lowest pair of 
siphon tubes began to function. This afforded an op- 
portunity to observe the operation of the siphons and 
the sensitiveness of the automatic control is reported 
to be gratifying. The siphon spillways were described 
in Engineering News-Record, May 15, 1919, p. 948. 

Each of the six tubes has a 6 x 12-ft. rectangular 
throat section and an estimated maximum discharge 
capacity of 2,500 to 3,000 sec.-ft. The tubes were built 
at three different levels for the dual purpose of (1) 
avoiding the shock incidental to all the tubes starting 
to function simultaneously and (2) gaining the advan- 
tage, if possible, of automatically regulating and limit- 
ing the discharge through the siphons in accordance 
with the rate of inflow into the reservoir. The two 
tubes nearest the north bank were built with throat 
levels about 0.3 ft. below reservoir El. 90. The middle 
pair about 0.2 ft. below and the third pair about 0.1 ft. 
below the same datum, thus giving a difference of 0.1 ft. 
in level between successive pairs of the tubes. 
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The water level in the reservoir early in January 
reached the level of the lip spillway on the opposite 
end of the dam from the siphon spillways, and an addi- 
tional 2 ft. of storage was secured by stop planks placed 
between piers. When the reservoir level reached the 
El. 89.86 the lowest pair of siphon spillway tubes began 
to function. Observation from the upstream side 
showed that the functioning continued for about 5 to 
6 sec. when the suction in both tubes broke. After 
taking air for about the same interval the siphons again 
functioned for a like period, this cycle continuing until 
the reservoir level had lowered to El. 89.62. The same 
two siphon tubes have functioned twice since Jan. 4, 
each time the discharge beginning when the reservoir 
level reached El. 89.86. 

Estimates of the flow based on observation while 
the two tubes were functioning placed the total dis- 
charge at 500 to 600 sec.-ft. or about 10 per cent of 
the estimated total capacity of the two tubes. The 
discharge from the outlet of the tubes appeared to be 
about constant in quantity and the frequent make and 
break of the suction caused an admixture of air and 
water to the extent that the discharge was described 
as “an emulsion of air and water.” 

H. N. Savage, hydraulic engineer for the city of San 
Diego, under whose direction the reconstruction and 
extension of the Sweetwater Dam was designed and 
carried out, supplied the information on which the fore- 
going is based. In commenting on the operation of the 
siphons, Mr. Savage said: “Whenever the water in the 
reservoir attained sufficient height to start the siphonic 
operation of the tubes, the rate of operation was auto- 
matically limited to just the discharge required to pre- 
vent the water in the reservoir from attaining a higher 
level and continued until the level had reduced suffi- 
ciently to put the siphons out of commission. On 
account of the longitudinal cross-section of the siphon 
tubes and the entrained air it is not surprising that 
the discharge did not appear to vary materially from 
a constant quantity, notwithstanding the fact that the 
intake suction was obviously and prominently inter- 
mittent.” 





St. Gothard Railway Electrically Operated 


The St. Gothard Ry. from Lucerne to Chiasso on 
the Swiss-Italian frontier is now completely electrified, 
both passenger and freight trains being handled by 
electric traction. This line is 140 miles long and was 
opened to traffic forty years ago, since which time 
steam locomotives have been used. Electrification was 
begun in 1918 and probably would have been finished 
by 1916 had it not been for the war. The 62-mile 
continuation of this line from Lucerne to Basle will 
be ready for electric traction in 1924 and another line 
from Lucerne via Zug to Ziirich, a distance of 354 
miles, should be electrified by the beginning of next 
year. The 15,000-volt current generated by three power 
stations is transformed to 60,000 volts for transmis- 
sion to substations, of which there are five between 
Lucerne and Chiasso. Apart from the saving in cost 
of operation, due to the electrification, the journey by 
express train between Lucerne and Chiasso has been 
reduced from five hours to four. It is estimated that 
the cost of the St. Gothard electrification will amoun’ 
to about 1,000,000 francs per kilometer, or about what 
the line originally cost to build. 
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Dragline Excavator Handles Earth 
On Los Angeles Stadium 


Bucket With Two Sheaves Operated on Gravity- 
Return Plan from 124-Ft. Tower That 
Moves Along Excavation 


By Leroy A. PALMER 
San Francisco, Cal. 

N THE construction of a stadium at Los Angeles, 

which is being built entirely of earthwork by the 
cut-and-fill process, all the material is being handled 
by a dragline excavator operated from a movable tower. 
The excavation is to have a maximum depth of 31 ft. 
and the embankment a height of 32 ft., the area of 
the playing field will be 750 x 344 ft. Slopes will be 
two to one. The material to be handled totals between 
250,000 and 300,000 cu.yd. and is a medium-grained 
sand almost wholly free from clay and easily handled 
by the dragline without previous loosening. 

The tower has a base area of 30 x 30 ft. and a height 
of 124 ft. made up of twelve bents. It is built entirely 


9S tole for 
/ rag /ine connection 





SIDE ELEVATION OF DRAGLINE BUCKET 


of wood, the four corner-posts consisting of 12 x 12-in. 
timbers with only simple cross-bracing in the plane of 
each pair of posts. The gross weight with machinery 
is estimated at 60 to 75 tons. It is arranged to be 
moved lengthwise of the stadium site on trains of 12-in. 
wooden rollers, 4 ft. long laid on a runway of 4 x 12-in. 
plank resting on the earth. Power for moving is sup- 
plied by a 30-hp. motor belted to a double drum hoist 
operating cables to deadmen at the ends of the track. 
The dragline bucket hangs and operates on a 1-in. 
track-cable and is drawn toward the tower by a 1}-in. 
dragline. As the bucket will return by gravity to any 
part of the site, no return line is used. The use of 
double sheaves on the bucket greatly facilitates control 
from the tower. As shown in the sketch herewith the 
sheaves are housed at the sides to form guides for the 
track-cable. The forward sheave is so placed as to 
prevent the cable from rubbing on the bucket at any 
time. In loading, the track-cable is tightened slightly 
to point the nose downward and give the bucket a good 
bite into the earth as it is pulled forward by the drag 
cable. With the load well started the brake is released 
from the track-cable drum, allowing the latter to slack 
of its own weight as the bucket is drawn toward the 
tower. On arrival at the desired dumping point the 


drag-cable is slacked away and the track-cable is tight- 
ened. With the tightening of the latter the bucket is 
pulled clear of the ground and dumped. The brake is 
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BUCKET IN PROCESS OF LOADING 


Tightening the track-cable, which is the only line shown, 
tilts the nose of the bucket downward, insuring capacity 
load. 


then released from the drag-cable and the bucket runs 
back along the track-cable by gravity. On reaching 
the point where the next load is to be taken the track- 
cable is slacked away so the bucket drops to the ground, 
the double sheave with its side housing lining the 
bucket automatically with the track-cable. 

The track-cable is operated over a sheave at the top 
of the tower, the dragline can be operated over either 
of two sheaves set at 30 and 65 ft. above the ground 
level, respectively. The control house is in the third 
bent whence the operator commands a view of the en- 
tire work. The power equipment, housed in the base 
of the tower, consists of a 30 x 60-in. drum carrying 
the dragline and an 18 x 30-in. drum carrying the 
track-cable. These drums are so mounted with respect 
0 a 800-hp. motor that the latter can be clutched to 
xither or to both as may be desired. 

The far end of the track-line is attached to a dead- 
nan cable stretched the full length of the pit on the 
opposite side from the tower. It is 750 ft. long with 
a diameter of 13 in. At either end this cable is 
anchored to a 14 x 14-in. timber 20 ft. long, buried 
8 ft. in the ground. The track-cable runs over the top- 
most sheave of the tower which is 460 ft. from the 





BUCKET DUMPING AS TRACK-LINE IS RAISED 


Track and draglines are the only two cables used on this 
oo for which speed, economy and accurate control are 
claimed. 


dead-man cable, to a grip which can be moved along the 
latter and clamped to it at any desired position. The 
dragline is carried from its drum to the bucket ove 
one of the two lower sheaves, as may be necessary 
according to the location and height of the point of 
delivery. In operation the tower is shifted along the 
side of the excavation as necessary and the far end of 
the track-cable is moved along the dead man to 
correspond. 

The bucket shown herewith in side elevation is 5 ft. 
wide and 23 ft. deep with an average length of 5 ft. 
This gives a capacity of 24 cu.yd. but in actual practice 
in this material it carries about 50 per cent more than 
normal capacity, making a load that weighs about 4} 
tons. The dot and dash line in the drawing shows the 
reeve of the cable through the sheaves. 

The regular crew of the excavator consists of six 
men; a lever man, mate, electrician and three laborers. 
All of these are employed about the tower, none being 
required in the pit. 

The maximum length traversed by the bucket on this 
job is somewhat less than 460 ft., the distance between 
tower and dead-man line. The average round trip of 
the bucket can be made in one minute or less, but 
averaged over the day’s work and for all lengths of 
haul the trips are found to average about 14 min. each. 
With the size of bucket used on this job, this gives, in 
the 288 round trips,of an 8-hour day, about 1,000 cu.yd. 

The bucket was designed by George E. Fields who 
is in charge of excavation work on the stadium for the 
Community Development Association, which is being 
carried out by the United Dredging Co. of Los Angeles 


London to Extend Underground Railways 

The Engineer, London, announces the beginning of 
reconstruction and extension of the London under 
ground railways. The work is divided into three parts: 
Reconstruction of the City and South London Ry., 
which was London’s pioneer tube; connection between 
the City and South London Ry. and the Charing Cross, 
Euston and Hampstead Ry., extending from Euston to 
Mornington Crescent; and extension of the Hampstead 
Ry. from Golders Green to Edgware. The first is 
undertaken principally to enlarge the diameter of the 
tunnel to permit interchange of traffic with the Hamp- 
stead line. It is planned also to lengthen the platforms 
and rebuild many stations, installing escalators at some 
of them. During the time portions of the tube are 
shut down for reconstruction, temporary service will be 
provided by motor buses. This section to be recon- 
structed is about 74 miles long. The connecting line 
will be about 1.1 miles in length and will provide at 
Camden Town for connection with both the line to 
Golders Green and that to Highgate. For this junction 
a time table is proposed for a one-minute service in 
each direction, which will mean 120 trains per hour. 
The track and signal layout at this point is receiving 
special study to eliminate grade crossings. It is hoped 
that the enlargement of the City and South London 
tunnel and the construction of this connection, will be 
completed in time to open Oct. 1, 1923. The extension 
from Golders Green to Hendon is 1.63 miles in length 
and includes two new stations, a viaduct 30 ft. high 
over the River Brent, retaining walls, and embank- 
ments. It is hoped that this work will be completed in 
fifteen months. From Hendon to Edgware is 3.05 miles, 
It is expected this line will be complete by 1924. 
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Protecting Tientsin, China, From 
Flood Damage 


Dikes and Canals, With Regulating Works, Recently 
Built Indicate Way Modern Engineering 
Is Developing in China 


By R. D. GooDRICH 


Engineer in Charge of Works, Commission for the Improvement 
of the River System of Chihli, Tientsin, China. 


INCE the great flood of 1917 in the Province of 

Chihli, North China, considerable work has been done 
for the protection of the port of Tientsin from a recur- 
rence of such a disaster as was experienced at that time. 

These protective measures have been carried out 
mainly under the direction of two organizations. The 
first is the police department of the district of which 
Tientsin is the seat of local government. The head of 
this department reports directly to the Civil Governor of 
the Province. The second organization is the Commis- 
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MAP OF TIENTSIN AND ENVIRONS SHOWING FLOOD 
PROTECTIVE WORKS 


sion for the Improvement of the River System of 
Chihli, better known locally as the Chihli River Com- 
mission. This commission was formed soon after the 
1917 flood, by agreement between the Chinese Govern- 
ment and the diplomatic corps of the foreign countries 
having representatives in China, for the purpose of 
planning and executing works for flood protection and 
river regulation in the province. The Chihli River 
Commission has co-operated with the civil authorities 
of the province in several of the works which have been 
carried out for the immediate protection of Tientsin and 


has also acted in conjunction with a third organization, 
the Hai Ho Conservancy. This last named organization 
is an older one, also formed by diplomatic agreement, 
but for the improvement and regulation of the Hai Ho, 
which is the name given to the river connecting Tientsin 
with the Gulf of Chihli and forming the outlet for the 
five rivers which unite at this city. 

The principal flood relief and protection works which 
have been carried out by these organizations consist of 
(1) the construction of the South Dike, west and south 
of the foreign concessions, (2) straightening the Hai 
Ho and the Nan Yun Ho (South Grand Canal) by 
making the Cathedral Cutting on the former and two 
other cuts on the latter, (3) strengthening the main 
dike for nearly thirty miles along the east side of the 
Nan Yun Ho, (4) enlarging the Hsin Kai Ho Flood 
Channel, which was largely silted up through neglect 
and lack of proper controlling works, (5) replacing the 
old weir at the head of this flood channel with regulating 
gates having a lower sill elevation and much greater dis- 
charge capacity, (6) the construction of regulating 
gates at the head of the Ma-chang Canal which is a flood 
relief channel from the Nan Yun Ho at a point about 
70 km. (43 miles) south of Tientsin, (7) the construc- 
tion of a branch outlet from the Ma-chang Canal, with 
regulating gates at the head of the branch. The loca- 
tions of all the improvements near Tientsin are shown 
on the sketch map. 

That part of the south dike built in 1918 was con- 
structed by the police commissioner on the site of the 
old “mud wall” (which was removed by order of the 
foreign powers after the Boxer trouble) to a point near 
the crossing of the Pa Li Tai Canal. For the greater 
part of the remaining distance, it follows the line of an 
old highway to the bank of an old loop of the Hai Ho, 
(Ho is Chinese for River, used mostly in the northern 
provinces). Most of the material for this dike was 
taken from privately owned land by police power in view 
of the emergency, and without waiting for condemnation 
proceedings or purchase negotiations. As a consequence 
the height and cross section of the dike is inadequate for 
permanent protection. This dike cost nearly $90.000 
of which about $10,000 was for the removal and reinter- 
ment of bodies encountered in the borrow pits. The 
dike is built through land which has been used for 
graveyards for perhaps four or five hundred years. 
Very few of the graves were marked or claimed by 
anyone, but in one or two places ancestral burying 
grounds were owned by rich families of such influence 
as to require that the dike should be built around their 
properties. 

On account of the conditions under which this dike 
was built an agreement was finally reached whereby a 
syndicate of interested property owners undertook to 
construct a suitable dike from a point near the begin- 
ning of the original dike to a railway embankment south 
of the city, while the Commission was to build three 
so called “locks” of the stop-log type at points where 
canals crossed the line of the dike and railway embank- 
ment. By this plan which was carried out in 1920, 
together with the purchase of some private lands to 
secure right-of-way for a part of the original dike, an 
adequate permanent dike has been built which protects 
all the foreign and native city concessions which lie 
south and west of the Hai Ho, from floods like that of 
1917. The additional cost of these “locks,” the right-of- 
way for the original dike, together with some repair 
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CATHEDRAL 
CONCRETE-BLOCK BANK PROTECTION 


CUTTING ON THE HAT HO, SHOWING 


work and the closing of the old arm of the Grand Canal 
at the Hsi Tao Wan Tze Cut, has brought the total cost 
to the Commission for these works to $124,500. All costs 
are given in local currency or Mex. To obtain an approx- 
imate comparative figure in U. S. currency, divide by 
two. The rate of exchange has fluctuated very widely 
during the progress of this work. At the present writ- 
ing this rate is from $205 to $210 Mex. for $100 
gold. In addition to the foregoing, the South Dike 
Syndicate expended about $60,000 in right-of-way and 
earthwork for about nine kilometers of dike. 

The channel improvements above the foreign conces- 
sions were designed by the engineers of the Hai Ho Con- 
servancy, partly to increase the capacity of the river 
during flood and partly to improve tidal flow during 
ordinary stages. The work was carried out by a special 
syndicate co-operating with the police and public works 
department under authority of the Civil‘'Governor. The 
Chihli River Commission contributed $70,000 for the 
two cuts made at the junction of the Nan Yun Ho and 
the Hai Ho. The syndicate was also partly compensated 
by being granted title to the abandoned portion of the 
Nan Yun Ho, which has been largely filled in and is 
very valuable property in the very heart of the Chinese 
City. The sale of spoil for filling adjacent low property 
was another source of revenue. 

The Cathedral Cut was first attempted by Li Hung 
Chang when viceroy of the province, but the opposition 
of the property owners along the proposed cut was so 
strong that the plan was abandoned. The right-of-way 
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was finally secured and the work done under the supervi- 
sion of General Yang I Teh, Commissioner of Police and 
Public Works, doubtless with the aid of the “big stick.” 
The Cathedral Cut involved about 60,00€ fongs (257,000 
cu.yd.) of excavation and the protection of the side 
slopes above ordinary low water with precast concrete 
blocks on a fill of mixed earth and lime (commonly used 
by Chinese builders for subfoundations) with a system 
of anchorage to concrete beams back of the slopes. The 
slope protection for this channel improvement proved 
to be very expensive so that hard burned brick was 
substituted for the concrete blocks for the bank protec- 
tion of the adjacent cut forming the new mouth of the 
Nan Yun Ho. The extra anchorage was also omitted 
and the design greatly improved by these modifications. 
Unfortunately the details of the cost of these improve- 
ments are not available. 

The Hsi Tao Wan Tze Cut was carried out entirely by 
the provincial authorities and details of the construction 
and results are not available. It undoubtedly increases 
the capacity of the Grand Canal during flood as there 
are no locks on this portion which is really a river 
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WORKS FOR THE NEW OUTLET CHANNEL 
FROM THE MA-CHANG CANAL 


REGULATING 


whose course was altered through northern Shantung 
and eastern Chihli so as to provide for the transporta- 
tion of tribute rice to Peking. 

The following general dimensions of these cuts, taken 
from reports of the Hai Ho Conservancy Commission, 
give some idea of the amount of work involved. The 
Cathedral Cut is 260 ft. wide at ordinary high water 
level and 145 ft. wide on the bottom with a maximum 
depth of 21 ft. at O.H.W. The length is about 800 ft. 
The Ta Wang Miao Cut is 100 ft. wide at O.H.W., 76 ft. 
wide on the bottom, 6 ft. deep and about 800 ft. long. 
The Hsi Tao Wan Tze Cut is of the same general section 
as the Ta Wang Miao and about 1,400 ft. in length. 

The strengthening of the east dike of the Nan Yun 
Ho was one of the most important and valuable protec- 
tive measures carried out and this was also initiated and 
carried out entirely by the provincial authorities. The 
immediate cause of the flood in Tientsin was the series 
of some sixteen breaches in a distance of about 20 km. 
(12 miles) from the city. While the former dike was 
lower and of smaller section than the present one, it 
could have been made effective but for the natives of the 
flooded villages on the west side of the canal. In spite 
of police patrols and the efforts of the villagers east of 
the canal to save their homes and property from the 
threatened inundations those on the west side cut the 
dikes on both sides of the canal to afford additional out- 
lets so as to stop the continued rise of the water com- 
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ing across the great plain from the west. It is the 
probable results of the instinct for self preservation 
which make necessary the additional dikes immediately 
around the city of Tientsin. 

The enlargement of the Hsin Kai Ho involved the 
removal of about 288,000 fong (1,230,000 cu.yd.) of 
material from the bed of the old channel about eight 
miles in length. Below this point additional dikes 
were built or old dikes raised amounting te nearly 312,- 
300 fong (1,340,000 cu.yd.). The excavation was in 
two parts, the upper part provided a flood channel at 
least 100 ft. wide. The second part, or low-water chan- 
nel, was 8 ft. deeper and 25 ft. wide on the bottom and 
was located on the center line of the wide channel. The 
enlarged channel has a capacity in flood of 7,000 sec.-ft. 
This will provide very material relief so long as 
unusually high floods do not occur at the same time in 





REGULATING WORKS, HSIN KAI HO FLOOD CHANNEL 


more than two of the four rivers which unite above this 
defluent channel. In order to make this channel more 
effective and provide adequate control, the central por- 
tion of the old stone weir was removed and in its place 
fourteen 10 x 10-ft. sluice gates were erected between 
4 x 16-ft. masonry piers. The sills of the gates were 
placed 10 ft. below the crest of the old weir bringing the 
tops of the gates level with the old crest. About 30 ft. 
of the old weir was left at each end to avoid reconstruc- 
tion of the abutments. The gates are operated in turn 
by two hand operated hoists carried on a timber trestle 
14 ft. high, and can be held open by hooks and chains at 
the ends of the gates. This structure was designed and 
built for the Chihli River Commission and the re-excava- 
tion of the old channel supervised by the engineering 
department of the Hai Ho Conservancy. 

The total cost of earthwork for improving the Hsin 
Kai Ho channel was about $160,000 while the recon- 
struction of the head works cost over $146,000. This 
work was all completed in 1919 before the flood season. 
Since this outlet channel is also used to a large extent 
for transportation purposes, a navigation lock suitable 
for river craft was built at the head works by the 
provincial authorities to ensure the usefulness of the 
canal at all stages of the river. 

The native method of constructing sluice gates to 
control the stages of water in a canal by using stop-logs 
is quite satisfactory on account of the low first cost, if 
the openings are. to be closed at infrequent intervals as 
once in a year or once in several years. When more or 
less continuous regulation is required as at the Hsin 
Kai Ho and Ma-chang Flood channels more modern 
types of regulation works are very necessary. At the 


head of the Ma-chang Canal the old stop-logs were 
replaced in 1918 by five 14 x 20-ft. gates similar in 


design, construction and operation to those above de- 
scribed for the Hsin Kai Ho Regulating Works. How- 
ever, the deterioration of this channel had been so great, 
especially along the lower half of its course where the 
encroachments were greatest, that the capacity at the 
outlet was not more than half that of the upper section. 
Whenever extremely high water in the Nan Yun Ho 
made it necessary to divert an extra amount into the 
Ma-chang Canal, a breach was almost certain to occur 
near the middle of its length. To avoid this danger 
from uncontrolled flow over the land south of Tientsin 
and at the same time provide for greater discharge 
capacity for the Grand Canal which enters the Hai Ho 
in the heart of the city below the Hsin Kai Ho Outlet, 
the Chihli River Commission was charged with the 
improvement of this second flood relief channel. This 
has been done by the building of a branch outlet to the 
south from a point near the middle of the canal where 
the capacity begins to be materially reduced. This 
branch is controlled by regulating works consisting of 
five steel gates 2 m. high by 6 m. in width carried 
between brick piers 1.8 m. wide by 10 m. long with con- 
crete foundation, floor and apron. The openings are 
spanned by a highway bridge of reinforced-concrete 
slab and beam construction with macadam roadway. 
The gates are counterpoised and provided with individ- 
ual hoists and structural steel towers to permit of 
raising them to the level of the bridge. While these 
head gates and the branch channel have a capacity of 
only 100 cu.m. per sec. (3,500 sec.-ft.) this is about the 
capacity of the upper section of the Ma-chang Canal. 

The earthwork for the new branch channel amounted 
to 1,145,500 cu.m. (nearly 1,500,000 cu.yd.) and cost 
$118,300 or 7.9 c. per cu.yd. The above does not include 
right-of-way or engineering and supervision. This work 
was all done by hand labor, being transported from the 
borrow pits to the dikes in baskets in the usual way in 
this country. The greater part of the work was done in 
the fall of 1920 largely by laborers recruited from the 
nearest famine districts. At one time there were about 
4,000 coolies employed. The average rate of work was 
14 Chinese fong (5.7 cu.yd.) per man per day. The 
reason that ordinary earthwork is not done by teams or 
machinery in China is evident when one remembers that, 
with the present rates of exchange, the above work was 
done for less than 4c. per cy.yd. in U. S. currency. About 
18 per cent of the excavation was wet and cost about 
114c. Mex. per cu.yd. which brings the cost of the dry 
excavation to 7c. Mex. 

The total cost of the head works for this branch out- 
let when finally completed will be about $90,000. This 
work was designed and executed by the engineers of the 
Chihli River Commission and will serve to illustrate the 
modern type of permanent structure which the commis- 
sion proposes to adopt for the more comprehensive plans 
for river regulation and flood prevention being prepared. 


London to Build New Bridge Across Thames 

Work is expected to begin shortly on the construction 
of a new bridge across the Thames at London, to be 
known as St. Paul’s bridge. It will connect Southwark 
St. on the south side with Cannon St. opposite St. Paui’s 
Cathedral on the north side. The river part will com- 
prise five spans. A roadway width of 80 ft. is projected. 
Estimates put the cost at £1,650,000. The new crossing 
is an important relief to the increasingly heavy cross- 
river traffic. 
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LETTERS TO THE EDITOR 


This department aims to be a forum for the discus- 
sion of the views of engineers and contractors. 
The range of interest should be as wide as possi- 
ble. Contributors are, therefore, asked to make 
their letters short. 











Shingles and Conflagration Hazard 


Sir—We have noticed the editorial in the June 22, issue 
of your publication, in which you take exception to my 
statement that the wooden shingle roofs were largely 
responsible for the spread of the Arverne conflagration. 
This was true not only at Arverne but at many other places. 
This assertion is based upon a considerable engineering 
experience covering conflagrations in a great many different 
cities, including Atlanta, Augusta, Jacksonville, Fort Worth, 
Houston, Paris, Hot Springs, Nashville, Salem, Bangor, and 
elsewhere. There has been no absence of the proof men- 
tioned in your editorial, as far as fire-prevention engineers 
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ROOF TRANSMISSION OF FIRE AT ARVERNE AND EFFECT 
OF FIRE-RESISTIVE ROOF AT ATLANTA 


are concerned. Conflagrations are spread, not only by 
direct heat striking nearby structures, but also by flying 
brands, and these brands have, in some cases, ignited wooden 
shingle roofs as far as half a mile from the original fire, 
while intervening structures were still intact. In the At- 
lanta conflagration, embers borne by the wind started such 
fires in seven different portions of the city. Not long ago 
at Norfolk, Virginia, burning embers flying through the air 
started twelve separate roof fires simultaneously, several 
blocks from the original fire. Photographs taken at Arverne 
of the more expensive types of dwellings that were burned, 
show conclusively that the flames traveled from roof to roof. 
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A copy of one of these views is enclosed, together with 
one taken in Atlanta, in which a small structure with fire- 
resistive roof is shown standing unharmed in the midst 
of the devastated area. We believe that these prints will 
furnish the proof which you feel has been lacking. Further 
than this, we might mention the fact that during the five 
years ended with 1920 our Actuarial Bureau reported losses 
of $41,667,246 from “Sparks on Roofs” alone, the damage 
being in addition to that due to conflagrations, which are 
separately classified. 

W. E. MALLALIEv, 
General Manager National Board 

New York, July 14. of Fire Underwriters. 

[There is no difference of opinion about the fact that shin- 
gles will burn and the fact that the blast from a fire trends 
upward and therefore endangers a roof more than a wall. 
The Arverne picture speaks convincingly on the latter point, 
and might even suggest, did we. not know better, that 
shingled side walls protect a wooden house from fire. The 
highest part of the house is the most vulnerable to fire 
damage, and it is quite logical to make it the first object 
of fire-prevention treatment. In other words, efforts to 
reduce the danger of outside 
fire attack should begin at the 
roof. But this, we believe, is 
as far as the argument has 
been carried successfully. It 
does not support two claims 
year lr that have been constantly urged 

a > expressly or by implication in 
the anti-shingle campaign liter- 
ature: first, the claim that the 
wooden shingle roof is a great 
fire menace and in particular is 
the prime conflagration breeder; 
second, the implication that the 
ordinary detached wood-frame- 
and-sheathing dwelling with 
wood shingle roof is dangerous. 
On the conflagration claim, fig- 
ures giving conflagration losses 
together with causes would be 
in order; such statistics as have 
come to our attention make the 
shingle appear as a minor fac- 
tor ].—EDITOR. 





Land Office and Geodetic 
Surveys 
Public-land survey monu- 
ments in the Plains and Rocky 
Mountain regions are to be 
connected with triangulation 
stations, by co-operative field 
work to be undertaken by the 
General Land Office and the 
Coast and Geodetic Survey. 
Triangulation systems are to 
be carried from Pecos, Tex., 
to a point 50 mi. east of Colo- 
rado Springs, Colo., and from 
Pocatello, Ida., to the Canadian 
. boundary, connecting with es- 
tablished triangulation stations. The cadastral engineer 
will identify the land-survey points and will co-operate 
with the geodetic engineer in making connection to the 
stations of the triangulation survey. The corners located 
will be reconstructed as permanent monuments according 
to the standard specifications approved by the Board of 
Surveys and Maps. The Coast and Geodetic Survey will 
determine the latitude and longitude of the points of ref- 
erence. A degree of accuracy corresponding to that of 
secondary triangulation will be provided for. Préliminary 
results will be available shortly after the close of the present 

season. 
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Power Commission Sticks 
to Depreciation Ruling 


In Answer To Petitions Decides That 
Amendment of Basic Act Is 
Only Way To Reform 


The Federal Power Commission has 
decided that it has not the authority to 
alter its present depreciation regulation 
because that regulation is in accordance 
with the water-power act. It has in- 
formed the representatives of the elec- 
trical industry who have been petition- 
ing for a more favorable depreciation 
regulation that their only relief is in 
legislation amending the act. 

As a result of the dissatisfaction with 
the depreciation regulation, the com- 
mission ordered a careful study made 
of the act, of similar state statutes and 
of decisions of state courts and com- 
missions which had a bearing on the 
matter in question. Both the National 
Electric Light Association and the Na- 
tional Association of Railway and 
Utilities Commissioners submitted 
briefs which were considered in connec- 
tion with the whole subject matter by 
the chief counsel of the commission and 
by the law officers of the Departments 
of War, Interior and Agriculture. 


ANALYSIS OF DECISION 


These law officers agree that in view 
of the use of the word “depreciation” 
in the federal statutes, and as defined 
in decisions of federal courts and of 
federal and state commissions, the pri- 
mary purpose of accounting for de- 
preciation under the Federal Water- 
power Act is that reserves may be es- 
tablished and maintained sufficient for 
offsetting the reduction in service value, 
due to accruing depreciation from 
whatever cause and for maintaining 
the original investment, unimpaired 
and adequate for renewing and replac- 
ing, so far as respects their original 
costs, units of equipment or structures 
when their useful lives expire. The 
chief counsel of the commission holds, 
and the law officers of the three depart- 
ments agree with him, that the act, as 
now worded, requires an accounting for 
depreciation substantially as set forth 
in the existing regulations. It also is 
held that the definition of ‘‘deprecia- 
tion” as proposed by the representatives. 
of the National Electric Light Associa- 
tion and the amendment of the regu- 
lation proposed by them with respect to 
accounting for depreciation are not in 
conformity with the act. 

O. C. Merrill, the executive secretary 
of the commission, told the commis- 
sioners that he is not convinced that the 
provisions of the act with respect to 
depreciation are in conformity with the 
wisest public policy, or that they are in 
the best interests of the rate payers, 
in the long run. He expressed the be- 
lief that the questions should be ap- 
proached primarily from that stand- 
point. He suggested to the commis- 
sion that, if upon further considera- 


tion, it should appear unwise to re- 
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Omaha To Have Rapid Filters 
of 50-M.G.D. Capacity 


The Metropolitan Utilities Dis- 
trict of Omaha has begun construc- 
tion of a 50-m.g.d. filter plant. 
The design will follow closely that 
of the Chain of Rocks plant at St. 
Louis with the exception of the 
collecting system, which will be a 
combination of concrete conduits 
and perforated pipes. The plant 
is so designed that it can readily 
be extended to a 100-m.g.d. capa- 
city. Fortunately for the city, says 

P. Larmon, chief engineer, it 
will be able to utilize its present 
sedimentation basins for coagula- 
tion and for storage of the filtered 
water. All work will be done with- 
in the organization. 





















Propose Kern Water District 

By the proposed organization of the 
Kern River water-storage district in 
California, embracing 260,000 acres to 
be irrigated by river water and pump- 
ing plant, a 300,000 acre-ft. capacity 


reservoir would be created in Hot 
Springs Valley. It is estimated that 
the district would cost from $15,000,- 
000 to $25,000,000. 

At the hearing held in Bakersfield, 
Cal., recently, before W. F. McClure, 
state engineer, which was conducted in 
behalf of the protestants to the pro- 
posed district, there occurred conflict- 
ing testimony as to the water level 
maintained in the McFarland district. 
In order to establish the facts in the 
case the hearing was adjourned until 
the state engineering department shall 
make an investigation of this and other 
features. 

Public procedure will be resumed in 
Bakersfield Aug. 29. When the case is 
reopened, however, it will be in the 
nature of a new proceeding, as the 
state law provides that water-district 
hearings cannot be continued in ex- 
cess of two weeks after the time of 
opening the hearing. 





quire the fully accrued depreciation to 

taken up on the licensee’s accounts, 
steps should be taken to secure an 
amendment of the act. 

Mr. Merrill suggested and the com- 
mission approved that it should be 
optional with licensees whether they 
account for depreciation on the straight- 
line or on the sinking fund basis 
until the act be amended. A further 
suggestion by Mr. Merrill, also was 
approved by the commission that he be 
authorized to confer with the Water- 
hee Development Committee of the 

ational Electric Light Association, 
and others interested, with the view of 
presenting to the commission proposals 
for such a degree of flexibility in the 
annual charges of accruing deprecia- 
tion as will give due consideration to 
the maintenance, both of the financial 
credit and of the capital assets of ‘the 
licensee. 


Buckling of Airship Keel Blamed 
for “Roma” Disaster 


Summaries of reports of experts on 
the destruction of the semi-rigid diri- 
gible “Roma,” of the War Department 
on Feb, 21 have just been made public 
by Secretary of War Weeks. A report 
was made by the Chief of Air Service 
with the aid of a number of outside 
experts, and upon submission of this 
report to the air attaché of the Italian 
Embassy a separate report was made 
by him on the part of the Italian de- 
signers and builders. The reports di- 
verge in their conclusions. 

On Feb. 21 the “Roma” dived to the 
ground at Norfolk, Va., while flying at 
50 to 60 mi. per hr. about 600 ft. above 
ground, and took fire and burned. Of 
those on board only 11 persons sur- 
vived, while 34 were killed. Partly be- 
cause of this fact the conditions and 
causes of the accident could not be de- 
termined with certainty. The Air 
Service concludes it to be most prob- 
able, however, that a slight flattening 
of the top of the nose and partial fail- 
ure of the nose cap resulted in a down- 
ward pressure on the nose tending to 
produce a dive; that the stabilizer 
planes at the tail, tending to correct 
this action, brought a heavy strain 
upon the keel; that the keel yielded 
slightly near the rear end, and thereby 
placed the stabilizer surfaces into a 
position where they no longer acted ef- 
fectively; and that the absence of pro- 
vision in the pilot house for stopping 
the engines instantly was responsible 
for the forward pair of motors (there 
were six Liberty motors in all) con- 
tinuing to run at normal speed until 
the vessel hit the ground. 

Disagreeing with the theory of 
yielding of the keel, the Italian ex- 
planation points out that the stabilizer 
reaction due to pressure on the flat- 
tened nose could not be great enough to 
overstress the keel, and that the great- 
est stresses in the keel occur at the 
mid-section rather than near the rear 
end. It finds as most probable cause 
a failure of the elevator-rudder con- 
trols, due to breaking of the rudder 
cords provided to hold this rudder in 
horizontal position, followed by break- 
ing of either the steering cable of this 
rudder or some other part of the con- 
trol mechanism under the _ sudden 
strain. When uncontrolled, the ele- 
vator rudder had a tendency to drop 
at the rear to an equilibrium position 
about 8 deg. from horizontal, and 
through such change of angle the 
airship was caused to dive. 


Mears to Retain Commission 


To meet a decision of the Comptroller 
General that his service as a member 
and chairman of the Alaskan Engineer- 
ing Commission, a; civil function, de- 
pers him of his army commission, the 

ouse has passed a resolution author- 
izing the appointment of Frederick 
Mears as an officer of the army and 
making him eligible to continue the 
engineering commission office. 
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Action by F. A. E. S. Committee 
on Procedure 


The Committee on Procedure of the 
Federated American Engraving So- 
cieties, of which Calvert Townley is 
chairman, held a meeting on July 14 
at which the following action was 
taken: 

“The invitation to send representa- 
tives to the Pan Pacific Commercial 
Conference in September was accepted. 
Appointment of a representative to at- 
tend the Engineering Congress in Rio 
de Janeiro in September was author- 
ized. The president was also author- 
ized to co-operate with the necessary 
authorities in appointing a committee 
of engineers to make a trip to China 
to form personal contacts and encourage 
friendly relations. 

“The return of patents from the 
Chemical Foundation to the Alien 
Property Custodian was considered by 
the committee following which a reso- 
lution was addressed to President 
Harding requesting that action be de- 
layed until representatives of the chem- 
ists, chemical engineers and manufac- 
turers, and others could be heard. It 
furthermore implored that nothing be 
done which would in any way tend 
toward the ultimate return, to for- 
mer owners, of patents and other prop- 
erty lawfully sequestered and sold to 
Americans. ’ 

“Revision of the mining laws pro- 
posed in H. R. 7736 was approved by 
the committee and council directed to 
use its influence in furthering the pas- 
sage of the bill subject to committee 
amendments. The executive secretary 
is in communication with the chairman 
of the mines and mining committee on 
behalf of this legislation. ; 

“The committee approved the opin- 
ion that the following bills were not 
within the scope covered by the activi- 
ties of the American Engineering 
Council; The Bacharach bill affecting 
public utilities companies, the Mer- 
chant Marine bill, the Trade Associa- 
tions Regulating bill and the Ship Sub- 
sidy bill. It approved the principle 
of the hydraulic laboratory bill but 
recommended that no special exertion 
be made in favor of it until a special 
committee of the Boston Society of 
Civil Engineers, to be appointed at the 
request of Council, could review the sub- 
ject and advise the Executive Board.” 

In connection with the above action 
on the chemical patents, Dean M. E. 
Cooley, president of the F. A. E. S., 
makes the further announcement: “It 
is of importance to note that the Fed- 
erated American Engineering Societies 
speaks concerning national problems 
for thirty odd national, state and lo- 
cal engineering societies. The federa- 
tion, therefore, speaks on behalf of 
some 55,000 engineers.” 


Philadelphia Sells Bonds 


A $6,000,000 issue of 4 per cent, 20-50 
year improvement bonds, redeemable at 
103 on 30 days’ notice, has been sold 
at 3.98.+ by the City of Philadelphia. 
This was the most favorable yield rate 
among 16 issues totalling nearly $15,- 
000,000 reported by the New York 
Times for the week ended July 28. All 
but 3 of the 16 sales were at a yield 
rate of less than 5 per cent, one being 
at 5, one at 5.10 and one at 5.50. 
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Road Builders Give Views on Priority Order 


Delay to Work Seen in Reducing Supply of Railway 
Cars for Highway Materials 


th answer to a telegraphic request 
for their views on the probable effect 
of railway car priority orders from the 
Interstate Commerce Commission on 
the road building program, state high- 
way officials have sent Engineering 
News-Record the following replies: 


Texas—On 90 per cent of our high- 
way projects under’ construction 
crushed stone, gravel and sand are 
shipped in by rail and the same will 
apply on 800 miles of new highway 
work to be let in the near future. The 
shipping of such materials only upon 


priority orders issued by the Interstate 


Commerce Commission will greatly re- 
tard delivery of necessary road-building 
materials ana wiil undoubtedly increase 
the cost of highway work as well as re- 
tard completion of work under contract. 
—J. D. Fauntleroy, state highway 
engineer. 


Washington—Commerce Commission 
priority orders will not seriously af- 
fect our road-building program. Much 
of the aggregate for paving and bridges 





Coal Shortage Threatens Shut- 
down of Cement Mills 


The effect of the coal shortage on in- 
dustrial operations, already noticeable 
in reports from New York stating that 
some of the large steel mills will prob- 
ably have to shut down unless the coal 
strike is settled within the next few 
weeks, is also being felt by the cement 
industry and the difficulty of obtaining 
coal has caused a number of plants to 
cease operations for the time being. A 
statement issued by the Portland Ce- 
ment Association in Chicago points out 
that the cement industry is the fourth 
largest consumer of coal in the coun- 
try, over 7,000,000 tons being consumed 
at cement mills every year. Many of 
the mills have been having difficulty in 
securing coal for some time. With the 
regular source of supply shut off by 
the strike the mills have been forced to 
secure coal from more distant mines, 
at higher prices and a longer haul. As 
many of these sources are now cut off 
the situation has become acute and un- 
less the strike adjusts itself in a few 
weeks more of the plants will be closed, 
or operated on part time. 

Coming at a time when the country 
is experiencing one of the greatest 
building booms in its history, a shortage 
of cement would have a serious effect 
on every class of construction opera- 
tion. As cement enters into practically 
every building that is erected the cut- 
ting off of the cement supply through 
the coal strike would tie up many of 
the building projects. A similar effect 
would be felt by the road construction 
industry. 

In addition to the coal strike, the rail- 
road strike has a direct effect on the 
cement supply. The equivalent of 377,- 
000 box cars of 50-ton capacity each 
were required to haul last year’s cement 
output to the consumer, and if the 
strike ties up transportation it will be 
impossible to get the cement shipped to 
the points where it is needed. 





is produced from pits located within 
truck haul of the jobs. Contractors 
have stocked ahead with cement. Some 
of the contracts are served by water 
transportation. Railroads feel confi- 
dent they can keep contracts soing.— 
James Allen, state supervisor of high- 
ways. 


California—So far as I am aware, 
the Interstate Commerce Commission 
priority order concerning railroad 
freight movements is limited to states 
east of the Mississippi River. Were 
this order to apply west of the Miss- 
issippi River chaos would be the result 
so far as our road-building operations 
are concerned, since we have several 
million dollars’ worth of work under 
contract and are at the height of 
our road activities. The condition must 
be extremely embarrassing in the 
Eastern states which are in a like con- 
dition, and it appears to me to be ex- 
tremely stupid to promulgate such an 
order without giving adequate consid- 
eration to the road-building program of 
the country.—A. B. Fletcher, state 
highway engineer. 


Indiana—Commerce Commission pri- 
ority order shows no noticeable effect 
to date—C. Gray, chief engineer, state 
highway commission. 


Kansas—Priority orders of Inter- 
state Commerce Commission, if en- 
forced in this state, will place all road 
projects of concrete, brick, and bitumi- 
nous macadam at standstill. Practically 
all this work involves rail shipments, 
and shortage of aggregate will result 
in shutting down a contract, as none 
of the contractors has been able to 
store sufficient material in advance.— 
M. W. Watson, state highway engineer. 


Maryland — Commerce Commission 
priority order has not affected road 
building program because sufficient 
material was in transit when issued to 
keep work moving. However, all ma- 
terial people are declining further ship- 
ments because of this order and within 
a week we expect an entire cessation 
of road building work in this state.— 
J. N. Mackall, chief engineer, state 
roads commission. 


New York—lIf the conditions antici- 
pated by the Interstate Commerce 
Commission’s priority order should de- 
velop to the extent that it is necessary 
to enforce it strictly, it will of necessity 
seriously interfere with our road-con- 
struction work. A modification of this 
order permitting the use of open top 
cars for the loading of road-building 
materials when the point to which 
these shipments are destined is in the 
general direction of the empty return 
movement to the mines would be of 
material assistance.— Fred W. Sarr, 
first deputy commissioner of highways. 


Virginia—Priority orders issued by 
the Interstate Commerce Commission 
giving: preference to the handling of 
fuel, food products and live-stock up 
to date have not greatly interfered with 
our road building in this state. At one 
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or two points our work has been some- 
what delayed, but nothing of a serious 
nature has developed and we are hop- 
ing that the situation will improve 
rather than get worse.—H. G. Shirley, 
chairman, state highway commission. 


Pennsylvania—On receipt of advice 
from Washington on the issuance of 
Service Order No. 23 of the Interstate 
Commerce Commission, this department 
immediately outlined a program of pro- 
cedure similar to that used during 1920. 
We are in touch with all contractors 
and are now receiving statements from 
them covering their material require- 
ments daily, and are preparing full 
data so that, if steps can be taken to 
remedy the situation, we will have the 
necessary data to reinforce our re- 
quests. It is too early to give a rea- 
sonable prediction as to the effect of the 
order. While we are hopeful that the 
situation will not be as difficult as in 
1920, still the strike situation, particu- 
larly as it affects the coal fields of 
Pennsylvania, would seem to point to a 
very marked decrease in the number of 
available hopper-bottom cars on the 
resumption of coal production. There- 
fore, we are not overly optimistic, par- 
ticularly as to shipments after Aug. 25. 
We are recommending to all contrac- 
tors the stocking and storing of ma- 
terials to their maximum capacity now. 
—W. D. Uhler, chief engmeer, state 
highway department. 


Massachusetts—I do not know ex- 
actly what priority orders may be con- 
templated, but assume that they will 
refer only to coal. From what I can 
learn by interviews with New England 
railroad officials, such priority orders 
would have little effect on our road- 
building program as there is ooo 
not sufficient coal to be shipped to inter- 
fere seriously with the shipment of 
other materials—A. W. Dean, chief 
engineer, state highway department. 


Oregon—Coal! strike priority order of 
Interstate Commerce Commission will 
not affect Oregon road work, according 
to highway officials of that state, as 
sand and rock from local sources are 
used almost exclusively. However, 
should the railroad strike situation re- 
duce the supply of covered cars, that 
would materially interfere with pro- 
posed work by delaying cement and 
asphalt deliveries.—State highway com- 
mission. 


New Jersey—We have no definite 
information as to the exact context of 
the priority orders, so that it is difficult 
to know the extent of them. We have, 
however, tried to anticipate the issu- 
ance of such orders and have tele- 
graphed previously to all contractors 
doing work in this State, advising them 
to increase their stock of road materials 
so that their work would not be held 
up because of orders which might be 
issued in the future by the Interstate 
Commerce Commission. We feel that 
this has helped to some _ extent. 
Another great advantage to the con- 
tractors in New Jersey in this connec- 
tion is the fact that our specifications 
provide that contractors may be paid 
not to exceed 80 per cent of the value 
of materials on the ground but not 
in place, and this is a decided advantage 
to the contractors in the condition 
which we are confronting at the present 
time. — 7. J. Wasser, state highway 
engineer. 


FOR NATIONAL ENGINEERING 
MUSEUM AT WASHINGTON 


| A committee of the American 
| Society of Mechanical Engineers, | 
originally appointed to co-operate | 
| in the collection of historical ma- | 
terial bearing on the work of Cor- 
| nelius H. DeLamater and Capt. | 
| John Ericsson, has started a move- | 
ment to establish an engineering | 
, Museum in connection with the 
National Museum at Washington. | 
| The plan has the support of the | 
| Smithsonian Institution. The com- | 
| mittee invites requests for further | 
| information from engineering so- | 
| cieties and alumni associations of | 
| engineering schools that may be 
interested, which should be ad- | 
| dressed to Joint Committee on the 
| National Engineering Museum, En- 
| gineering Societies Building, 29 
West 39th St., New York City. 


Report on New York Subway Fire 
Exonerates Pyrene 


Report has been made by the New 
York Transit Commission of its in- 
vestigation of the fire that precipitated 
a near-panic on a Lexington Ave. sub- 
way train on July 6. (See Engineering 
News-Record, July 13, 1922, p. 80). 
The commission has found that the fire 
was caused by a short-circuit on a 
panel board in the vestibule of one of 
the cars and that the smoke and fumes 
liberated were from burning insulation, 
rubber, paint and varnish. There were 
no fatalities and those that were over- 
come were affected by the smoke from 
the burning insulation and by the haste 
with which they climbed the 75 ft. to 
the surface. 

Immediately after the fire many 
statements were made indicating that 
passengers had been overcome by fumes 
generated by the use of Pyrene ex- 
tinguishers, and pending the investiga- 
tion their use had been restricted by 
the subway management. The inquiry 
reveals no ground for these statements, 
and the investigators recommend re- 
sumption of the use of the Pyrene to 
extinguish electric-arc fires. 


Hearings on Need for Hydraulic 
Laboratory Soon to Begin 


The Senate Committee on Commerce 
has authorized a thorough investigation 
into the advisability of establishing in 
Washington a national hydraulic labor- 
atory. This action is taken because 
members of the committee are unani- 
mously of the opinion that insufficient 
attention has been given to the scientific 
side of flood control. A sub-committee 
was appointed to hold hearings and 
to conduct the investigation. nator 
Ransdell, of Louisiana, was chosen to 
head the sub-committee; Senator Du- 
pont, of Delaware, and Senator Mc- 
Nary, of Oregon, are the other mem- 
bers. The Secretaries of War, Interior 
and Commerce have been requested by 
the sub-committee to report as to the 
need for such a laboratory and as to 
their opinions upon its value. 

The initial witness probably will be 
John R. Freemen, president of the Am. 
Soc. C. E., at whose suggestion this leg- 
islation was initiated. 





Two Brooklyn Bridge Cables 
Shift on Saddles 


City Commissioner Recommends New 
East River Bridge and 
Rebuilding Old 


Two of the four main cables of the 
Brooklyn Bridge across the East River 
at New York slipped in their saddles 
recently, according to Edward A. 
Byrne, chief engineer of the Depart- 
ment of Plant and Structures, New 
York City. The information was given 
in connection with a request by Com- 
missioner Whalen of the department, to 
the Board of Estimate and Apportion- 
ment, for authorization to build a new 
bridge near the Brooklyn Bridge, as a 
preliminary to the rebuilding of the 
present structure. An additional bridge 
is needed by the steadily increasing 
traffic, and it is not possible to modern- 
ize or increase the traffic capacity of 
the Brooklyn Bridge before a new struc- 
ture is ready to take its traffic during 
the reconstruction. 

The cable movement, which was no- 
ticed on June 15, affected the two north 
cables at their west or Manhattan 
tower support. The north or A cable 
moved 1% in. in the direction from the 
shore span to the main span, and the 
next or B cable moved 4 in. in the same 
direction. 

No other change of condition in the 
bridge has been discovered in the reg- 
ular inspections or in special examina- 
tions carried out since the movement 
was noticed. In particular Mr. Byrne 
states that the anchorages and towers 
show no change in any respect and are 
in excellent condition, and that the sus- 
pended structure also is normal. 

The cable movement is regarded as a 
readjustment of strains probably con- 
nected with a similar movement in 
1898, when trolley cars began gperat- 
ing over the bridge. The southerly 
cables showed the most movement at 
that time, while the north cable had 
little or no movement. That motion 
was a slipping of the cable saddles on 
their supports, the rollers having been 
rusted fast during the preceding years. 
Since that time the saddles have been 
blocked. The present movement was a 
slipping of the cables in the saddles. 


Hoover Heads Commission 
to Direct Distribution 


Secretary Hoover has been appointed 
by President Harding to be chairman 
of the governmental commission that 
will direct distribution of the available 
supplies of coal and other necessities 
during the current railroad and coal 
strikes. The power vested in this com- 
mission is to be exercised subject to 
the needs of the emergency. Priority 
in transportation will be given to es- 
sentials in the following order: Food, 
feed for live-stock, live-stock, perish- 
ables, coal, coke, and fuel oil. In the 
movement of coal preference is to be 
given to transportation agencies, public 
utilities, ice and refrigerator plants, 
hospitals and other public institutions. 

he secretary has asked the co-opera- 
tion of the state authorities and com- 
missions in carrying out plans for reg- 
ulation and will make every effort tc 
handle the situation through loca! 
agencies. 
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Start Last Traffic Run 
on Bates Test Road 


Chief Engineer Older Comments on 
Indications of Results Thus 
Far Secured 


The $300,000 Bates experimental road 
sections near Springfield, Ill., are now 
being traversed by the last and heaviest 
loading originally planned, 8,000 Jb. per 
rear wheel. Many parties have visited 
the road at the invitation of the Illinois 
State Highway Department but the 
largest delegation so far comprised 60 
members of the Detroit Automobile 
Club, state and county highway officials 
of Michigan and Wisconsin, who made 
an inspection, July 24. 

Clifford Older, chief engineer, in ex- 
plaining the results (which will be sum- 
marized in Engineering News-Record 
next week) indicated that with the lab- 
atory tests corollary with the road 
tests rational designs could now be 
made with definite predetermined fac- 
tors of safety. In general the findings, 
he said, are as follows: 

Fatigue tests on 6-in. cantilever 
beams of concrete indicate that several 
million applications can be made if 
the load is less than 50 per cent of its 
amount at the point of rupture. When 
the load is increased 10 per cent 
breakages occur with a few thousand 
applications. 

The result on pavements of impact 
from a drop of about §-in. is less than 
the result of static loads. Curling of 
the edges at night, due to temperature 
changes, is nearly }-in., and has been 

roved beyond a doubt. The night 
odin under traffic at edges have been 
three times as frequent as the day 
breaks. In consequence, the design for 
corners, the weakest place, is the criti- 
cal feature. Practically all failures 
have started from corner breaks. It 
is significant that no early breaks have 
occurred on the north side of the road 
where the drivers keep the outside 
wheel about 3 ft. from the edge; all 
breaks have occurred on the south side 
where wheel loads are at the edge. 


SUBGRADE OBSERVATIONS 


Subgrade observations indicate con- 
tinuous moisture content which is not 
affected by drains. Mr. Older was par- 
ticular to point out that this referred 
to the brown loam of Illinois in which 
capillary attraction was strong and 
held about 25 per cent of moisture 
throughout the summer, with rises in 
spring and fall to 40 per cent. He 
concluded that money for drains in this 
type of soil is thrown away. 

The 5-in. slabs are beginning to 
break up under the 8,000-lb. wheel loads 
after about 2,000 trips. This loading 
is the maximum permitted by the 
Illinois state law. For the earlier 
loadings 3,000 trips were made for each 
increment of increase, but for the 
last loading it is planned to continue 
the test until 10,000 trips have been 
made. It is unlikely that this will 
have any effect on the 8- and 9-in. sec- 
tions. If it is decided to break these 
heavier slabs, heavier trucks will have 
to be provided as the sixteen units 
now in use carry a 1-ton overload. 

Expressions of opinion indicated that 
many views held by the visitors were 
being abandoned. The questionable 
value of drainage and use of broken 
stone under pavements were partic- 
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The Engineer in 
Public Life 


M. T. CALEF 


M. T. Calef was elected to the state 
legislature of Indiana in 1920. He in- 
troduced the Engineers’ Registration 
Law in the 72nd In- 
diana General As- 
sembly of 1921; was 
author of two road 
bills and member 
of the following 
committees: Roads, 
county and town- 
ship business; man- 
ufacturing and com- 
merce; claims; and 
public bills and 
swamp lands. 

He was born in 
River Sioux, Iowa, 
34 years ago, on a 
farm of which he 
tired, going west in 
1906, to Baker, Ore., where he be- 
came interested in hydro-electric 
work, from camp cook to lineman. 
He worked his way through Ore- 
gon State College and was gradu- 
ated in 1911 with the degree of B.S. 
The next two years were spent with 








the Warren Construction Co. of Port-. 


land, Ore. 

From 1913 to 1916 Mr. Calef attended 
the postgraduate school of highway 
engineering at Columbia University, 
taking the degree of Master of Engi- 
neering. He then became road engi- 
neer for the Rocmac interests of Phila- 
delphia and Toronto. In 1916 he went 
to the State of Washington where he 
engaged in paving and road construc- 
tion. That same year he moved to 
South Bend, Ind., where he was district 
sales engineer for the France Stone & 
Slag Co. of Toledo until 1921. He then 
organized the Highways Improvement 
Co. of which he is president and treas- 
urer. 

Mr. Calef is a charter member and 
first president of the St. Joseph Valley 
Chapter of the American Association 
of Engineers. He is a member of the 
South Bend Chamber of Commerce and 
is the inventor of several forms of 
road-construction machinery. 





ularly debated. On the other hand the 
Wisconsin and Michigan engineers ex- 
pressed a feeling of satisfaction that 
their present designs were adequate, 
From those who were looking for the 
big result one thought seemed pre- 
dominent, viz., that in some way truck 
makers and road designers were going 
to be able to get down to a definite 
basis of design, the truck to be -rea- 
sonably limited and the road to care 
for that limit. Mr. Older feels that 
ultimately zones will be prescribed 
with 8- or 10in. slabs built in and 
around large centers and perhaps as 
thin as 4-in. slabs provided in strictly 
rural territory. 


Trade Commission Member 
Sworn In 


On June 30 Judge Vernon W. Van 
Fleet, former judge of the Superior 
Court at South Bend, Ind., was sworn 
in as a member of the Federal Trade 
Commission. 
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Announces Narrows Tunnel Staff 


The chief engineer of the Board of 
Estimate and Apportionment, of New 
York City, announces the appointment 
of the staff that will prepare plans for 
the Brooklyn-Richmond freight and 
passenger tunnel, generally known as 
the narrows tunnel. The more impor- 
tant positions provided for are: 

Administrative: Arthur S. Tuttle, 
chief engineer and Herman H. Smith, 
deputy chief engineer; D. W. Coe, resi 
dent engineer; William J. Shea, and 
Francis H. Phipps, assistant engineers; 
Leon K. Merrill, auditor; and William 
M. Conant, statistician. 

Consultants: Glen E. Balch, on 
dredging; Wilson S. Kinnear, on rail- 
road and trench tunnel design and con- 
struction; Frederick C. Noble, on tun- 
nel design and construction; Henry B. 
Seaman, on structural design; John F. 
Sullivan, on project; and Silas H. 
Woodard, on tunnel design and con- 
struction. 

Design and construction staff: Jesse 
B. Snow, tunnel engineer; Charles D. 
Drew, principal assistant engineer; 
William McK. Griffin, resident engi- 
neer; Clarence K. Conard, railroad en- 
gineer; W. C. Lancaster, electrical en- 
gineer; John H. Quimby, designing en- 
gineer; Robert C.. Strachan, Charles J. 
McGronan, Melvin D. Casler and Ed- 
ward M. Law, assistant engineers. 





Plan Large Road-Contract 
Lettings in Missouri 


Several million dollars’ worth of high- 
way contracts, it is expected, will be 
let in Missouri before the first of the 
year as the result of the designation 
of a 1,500-mile system of primary state 
roads in a report just submitted to the 
state highway commission by Rollen J. 
Windrow, consulting engineer and 
assistant to the chairman, and B. H. 
Piepmeier, chief engineer. Missouri 
has already voted $60,000,000 of bonds 
to be used in the construction of 76,000 
miles of state roads. The law provides 
for the selection by the commission of 
1,500 miles of this system to be classified 
as primary or trunk-line routes. The 
commission has planned to hold a pub- 
lic hearing this week to consider the 
recommendations of its engineers and 
will then reach a final decision regard- 
ing the issuance of $10,000,000 at once 
to enable work to be started. 

The state highway department has 
plans prepared for a large mileage of 
the recommended system and every- 
thing is in readiness for letting con- 
tracts as soon as money is available 
from the sale of the bonds. The 1,500- 
mile system was selected to connect 
the principal centers of population and 
not primarily to form connection with 
adjoining states. The system connects 
26 cities containing 1,453,891 people. 





Cresson to Study Foreign Ports 


B. F. Cresson, Jr., chief engineer 
of the Port of New York Authority, 
has sailed for Europe, where he will 
inspect the ae a He plans 
to visit Liverpool, nchester, Glas- 
gow, London, Southampton, Copenha- 
gen, Stockholm, and paper A the Ger- 
man ports; and will study particu 
larly the operation and management cf 
the Port of Lendon under the Port of 
London Authority. 
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ENGINEERING SOCIETIES 





Calendar 


Annual Meetings 


ENGINEERING INSTITUTE OF 
CANADA, Montreal, Que.; Pro- 
fessional Meeting, Winnipeg, Man., 
Sept. 5-7. 

NEW ENGLAND WATER WORKS 

Boston; Annual 

New Bedford, Mass., 


ASSOCIATION, 


Convention, 
Sept. 12-15. 

AMERICAN ASSOCIATION OF PORT 
AUTHORITIES; Montreal, Que. ; 
Annual Convention, Toronto, Ont., 
Sept. 14-16. 

AMERICAN SOCIETY FOR MUNIC- 
IPAL IMPROVEMENTS, St. 
Petersburg, Fla.; Annual Conven- 
tion, Cleveland, Ohio, Oct. 2-6. 


The American Association of Engi- 
neers at a recent meeting of the Board of 
Directors, appointed the following com- 
mittee chairmen: Qualifications, R. C 
Kellogg; practice, E. E. Carpenter; 
services and fees of practicing engi- 
neers, L. E. Ayres; salaries of engineers 
in teaching service, C. J. Tilden; en- 
gineering education’ and classification 
of engineering schools, Frederic Bass; 
classification of engineering positions, 
A. B. McDaniel; chapter activities, J. 
P. Kelly; publications, A. N. Johnson; 
political policies, Raymond Burnham; 
auditing, C. A. Hoglund; legislative, 
W. W. DeBerard; salaries of engineers 
in public service, S. C. Hadden; rail- 
road advisory, W. C. Bolin; amplifica- 
tion of ideals and objects, F. H. Newell. 


The Connecticut Society of Civil 
Engineers held its annual outing at 
the Connecticut Agriculture College, 
Storrs, Conn., July 25. Besides an 
elaborate sports programme there were 
several short addresses including one 
by President Beach of the College on 
“What the College is Doing for Con- 
necticut.” 








PERSONAL NOTES 





FRANK RYNEARSON has been 
elected as road supervisor for the bor- 
ough of DuBoistown. He has served 
as a road supervisor throughout central 
Pennsylvania for twenty years. 


Cc. R. HORNE, resident bridge engi- 
neer on the Choctawhatchee River 
Bridge, has severed his connection with 
the Florida State Road Department 
and has accepted a position with the 
U. S. Bureau of Public Roads. 


H. D. BARNEs, F. S. PICKER- 
ING and L. F. Gorr have recently 
been appointed by the Kansas State 
Highway Commission as county engi- 
neers of Butler, Johnson a4 Rawlins 
Counties, respectively. 


FRANK A. RUSSELL has been 
elected professor of engineering at the 
University of Kansas, to succeed Prof. 
C. C. Williams who recently resigned 
to become professor of civil engineer- 
ing at the University of Illinois. 
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CHARLES D. CAMPBELL, of 
Hamilton, Ont., has been appointed city 
engineer of Belleville, Ont. He suc- 
ceeds JOHN L. MILL. He was for- 
merly resident engineer of the Galt, 
Hespeler & Preston R.R. 


ARTHUR H. BICKERSTAPH 
has recently opened an office in Titus- 
ville, Pa., for the practice of surveying 
and mapping. 


JAMES AUSTIN MORTLAND, 
who recently resigned as bridge engi- 
neer to the Florida State Road Depart- 
ment, has opened a consulting engi- 
neering office in Tampa, Fla. 


W. S. EARLE, division engineer 
for Florida State Road Department, 
has resigned to take charge of the con- 
struction of roads for Seminole County. 


W. H. STEINER has been ap- 
pointed district engineer in charge of 
the Des Moines office of the Portland 
Cement Association to succeed H. L. 
TILLSON, resigned. Mr. Steiner has 
been connected with the Association for 
the past three years, most of that time 
having been spent in Iowa. He was 
also city engineer of Marshalltown, 
Iowa, for ten years. 


L. L. FIELDER, general foreman 
for the Willite Road Construction Co., 
Sparta, Mich., has been made superin- 
tendent of road construction. 


JOHN A. CONNELL, former resi- 
dent engineer with Lockwood Greene 
& Co., Boston, Mass., has become asso- 
ciated with Tooker & Marsh, New York 
City, architects and engineers as super- 
intendent of construction. 


FRANK A. DANFORTH, topo- 
graphic engineer with the Us» S. Geo- 
logical Survey, has returned from a 
two-year assignment in the Hawaiian 
Islands and has been assigned to work 
in the vicinity of Frankfort, Ky. 


GEORGE CALDER has been made 
resident engineer for the city of Sacra- 
mento, Cal., on the uncompleted part 
of the filtration project for which work 
bids are to be received August 24. Mr. 
Calder succeeds C. G. Gillespie. He 
has been connected with the filtration 
project since its construction, having 
been in charge of making plans for the 
remainder of the project. 


PROF. FREDERICK K. MorRRIS 
has resigned as professor of geology 
at Pei Yang University, China, to act 
as an assistant to Dr. C. P. BER KEY 
who is chief geologist of the Third 
Asiatic Expedition under Dr. Roy 
Chapman Andrews. Dr. Berkey has 
been professor of geology of the Uni- 
versity of Columbia for thirteen years, 
but is now on leave of absence. 


J. H. Kipp of Kingsport, Tenn., 


has been elected city engineer of 
Knoxville. He assumed his new duties 
August 1. 


CHARLES C. SMITH has severed 
his connection with the general con- 
tracting firm of Scarborough, Smith & 
Davis, San Angelo, Texas, and is now 
a partner in the contracting firm of 
O’Connor & Smith. 


E. A. WO HLFORD, formerly asso- 
ciated with Mees & Mees, consulting 
engineers, Charlotte, N. C., specializ- 
ing in water-power development, has 
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joined the Thies-Smith Realty Co. of 
that city. Mr. Wohlford is engaged 
in sales work as well as in estimating 
and general engineering practice. 








OBITUARY 





GERARDUS HARRISON, who 
was with the consulting engineering 
firm of H. and C. J. Goldmark, New 
York City, died July 24, aged 34 years. 
He was graduated from Cornell Uni- 
versity in 1910, since which time he 
had been actively engaged in the prac- 
tice of engineering. During the war 
he was in charge of important govern- 
ment construction work at the plant 
of the Lima Locomotive Works at 
Lima, Ohio. Other important work 
with which he was connected included 
the erection of the two foundries of 
the Canadian Locomotive Works at 
Kingston, Ont. He was an associate 
member of the American Society of 
Civil Engineers. 


EDWARD N. RALEIGH, principal 
assistant engineer of the Department 
of Public Works, Borough of Manhat- 
tan, New York, died July 16, aged 42 
years. He was connected with this de- 
partment for some twenty years. His 
early work was in connection with the 
Riverside Drive Improvement north of 
the Manhattanville Valley. In later 
years he had general charge under the 
chief engineer of the designing, con- 
struction and maintenance of the 
sewers, pavements, viaducts and all 
other public works under the borough 
president’s jurisdiction. 


WILLIAM A. THOMPSON, vice- 
president of the Texas Co., New York, 
died in that city July 24, aged 48 years. 
Mr. Thompson was in charge of the ex- 
port department, northern territory 
sales, and asphalt sales, and as presi- 
dent of the Texas Steamship Co. was 
well known as a shipping man. Early 
in his business career he became inter- 
ested in ee in Duluth, and 
later on the Mississippi. Besides being 
a director and member of several cor- 

rations he was a member of several 

ew York clubs, the Engineers Club 
being among them. 








BUSINESS NOTES 





MAURICE L. MILLER, engineers, 
is the name of a consulting hydraulic 
and sanitary engineering firm, recently 
organized in Denver, Colo. 


EDWARD C. DILWORTH has 
opened a consulting engineering office 
at 302 Walsh Building, Pittsburgh, Pa. 
He will pay particular attention to 
industrial building, retaining walls, 
bridges, reinforced concrete work and 
foundation work. 


E. R. WiGG6INs, formerly with the 
Chilton Co., Philadelphia, as technicai 
editor of the Chilton Tractor Journal, 
has joined the sales department of the 
Holt Mfg. Co., Peoria, Ill. He will - 

r. 


special work as a sales engineer. 
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Wiggins, in addition to his work with 
the Chilton Co., has been connected 
with the J. I. Case Threshing Machine 
Co., Racine, Wis.; The Aultman & 
Taylor Machinery Co., Mansfield, 
Ohio, and Deere & Co., Moline, IIl., 
doing engineering experimental work 
in tractor development. 


J. A. Ross and J. E. BELLOWS, 
formerly with the 8S. A. Woods Machin- 
ery Co., have formed a_ partnership 
for handling corrugated cutter and 
knife equipment under the firm name 
of Ross Cutter & Machine Co., Dor- 
chester, Mass. 


JAMES A, BEAUBIEN, formerly 
vice-president and general manager of 
the Weber Subterranean Pump Co., 
has become manager of the New York 
office of the Pennsylvania Pump & 
Compressor Co., Easton, Pa. 








EQUIPMENT AND 
MATERIALS 





Asphalt Surface Heater 


The Hauk Manufacturing Co., Brook- 
lyn, N. Y., has put on the market an 
asphalt surface heater and patcher 
which uses kerosene as a fuel. The 
heater is made in two sizes with 
tank capacities of 25 and 50 gal. and 
with two and three burners; the 
weights are, respectively, 460 and 860 
lb. The device consists of a steel frame 
mounted on two wheels, as shown in 
the illustration. The tanks are of gal- 
vanized steel equipped with quick-act- 
ing hand pump, filling cocks, air-release 
and back-pressure valves and pressure 





gages (100 lb.). The hood is of sheet 
steel lined with @-in. asbestos board. 
Each burner is controlled individually 
and the flame is prevented from strik- 
ing the pavement directly. 





Crowding Engine Eliminated in 
Gas-Operated Shovel 


By a special arrangement of cables 
and sheaves a separate crowding engine 
is eliminated in the design of the new 
gas shovel which the Northwest Engi- 
neering Co., Green Bay, Wis., has just 
released for ‘sale. The shovel is 
mounted on crawlers and is in the form 
of an attachment that can be applied to 
the Northwest crane or dragline by 
simply laying down the crane boom and 
mounting the shovel boom. The new 
shovel, its manufacturers claim, will 
grade a 30-ft. flat width, 4 ft. below 
grade, and handle a 3-yd. dipper with- 
out taxing the engine, which develops 
50 hp. at 800 rp.m. As _ regularly 
equipped, power is furnished by a gas 
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engine, but where electric current is 
available motor equipment may be sub- 
stituted. The operating dimensions of 





the shovel are: Width, 9 ft. 8 in.; 
length of boom, 23 ft.; length of dipper 
stick, 15 ft. 6 in.; working angle of 
boom, 40 to 50 deg. 


Combined Level and Transit 

A combined level and transit, one of 
the sterling line of instruments, has 
been developed by the Warren-Knight 
Co. of Philadel- 
phia. Conversion 
from one type of 
instrument to the 
other, it is claim- 
ed, is possible in 
10 sec. without 
the use of detach- 
able parts. The 
telescope is 134 
in. long and the 
level vial 5 in. 
long. The wyes 
are provided with 
patent quick- 
opening lock 
screws which may 
| be operated with- 

out jarring the 
instrument out of level. For use 
as a transit the instrument is equip- 











ped with a horizontal circle 44 in. in 
diameter, graduated to degrees with 
vernier reading to 5 min. When used 
as a transit the telescope is carried 
on trunnions in permanently attached 
hinged uprights, as shown in the ac- 
companying illustration; when con- 
verted into a level these uprights are 
folded down out of the way against the 
level bar. 


Dump Body for 1-Ton Truck 


For use on a 1-ton Ford truck the 
Griscom-Russel Co., New York City, 
is manufacturing the Jiffy all-steel 
dump body, which may be operated 
without the necessity of the driver 
leaving his seat. The body has a pivot 
scale-balance 5 in. in front of the rear 
axle, eliminating any hoisting device. 
It is made of No. 10 gage steel, has a 
capacity of 14 cu. yd., and weighs 600 
lb. The tail-gate opens automatically 
when the body reaches an inelination 





of 45 deg. The overall height from 
ground is 4 ft. 7 in., making loading 
easy and avoiding the danger of over- 
turning. The inside dimensions are: 
length, 72 in.; width, 42 in.; depth, 
including flareboard, 18 in. The body 
is attached to the truck chassis by four 
bolts. 

The body and sides are in one piece 
without seams and a heavy channel- 
iron subframe is electrically welded to 
the body. There are no wooden parts 
in this equipment. 





Out-of-the-Ordinary Trade Publications 


Brass and Copper Pipe—THE COPPER 
AND BRrRAss RESEARCH ASSOCIATION, 
New York City, has issued, in the form 
of a wall chart, a house piping plan 
and table of sizes of pipe to be used 
under varying conditions of service. 
One table indicates the properties— 
weight, diameter, etc.—for brass and 
copper pipe ranging from 4 to 7 in. 
Other tables show the estimated rate 
of draft of water for bathroom, laun- 
dry, etc., capacities of water piping in 
buildings, and sizes of supply branches 
to fixtures. 


River Bank Protection—THE Woops 
Bros. CONSTRUCTION Co., Lincoln, Nebr., 
in a 32-page illustrated pamphlet, 
describes its current-retard system of 
checking bank erosion and causing the 
deposit of sediment in front of the at- 
tacked or threatened spot. The retards 
are practically permeable spur dikes 
composed of masses of trees lashed to- 
gether and attached by anchor cables 
to concrete piles buried in the river 
bed. These piles are of the Bignell 
type, having pipes embedded in the con- 
crete for water jets which facilitate the 
sinking of the pile through any loose 
material. In silt-bearing streams the 
checking of the current causes sedi- 
mentation to begin at once and to in- 
crease rapidly as the sand bar builds 


2 


up. Numerous examples of this pro- 
tection and reclamation work are 
described and there is mention also of 
the use of the Bignell piles in founda- 
tion work. 


Hydraulic Turbines—The PELTON 
WATER WHEEL Co., of San Francisco 
and New York, has issued a 15-page 
illustrated pamphlet describing the 
hydro-electric installation at Kern 
River, Plant No. 3 of the Southern 
California Edison Co. by Ely C. 
Hutchinson, vice-president and general 
manager of the Pelton company. The 
hydraulic prime-mover equipment for 
this plant is notable since it comprises 
two 25,000-hp. vertical turbines oper- 
ating under a head of 810 ft., the 
highest-head reaction turbines in the 
world. 


Motor Trucks—Tue Acme Moror 
Truck Co., Cadillac, Mich., describes 
seven models of motor trucks ranging 
in capacity from 2,000 to 12,500 Ib. 
in a 42-page illustrated catalog just 
issued. Detailed specifications are 
given for each model and several pages 
are devoted to body features covering 
a variety of types. One page is de- 
voted to a tabulation of weights of 
materials ordinarily hauled by motor 
trucks. 


r . 
OF Ame MIEN I HELO LISI aE I IE ROE 





_ 


208 ENGINEERING NEWS-RECORD 











—— 


Vol. 89, No. 5 





Business Side of Construction 
Facts and Events that Affect Cost and Volume 





July Contracts 34 Per Cent 
Under Preceding Month 


Decrease of $63,168,094 from June, 
1922—$13,162,857 Greater Than 
Same Month Last Year 


Important engineering contracts 
awarded in the United States during 
the month of July totaled $116,670,906, 
an increase of $13,162,857 or 124 per 
cent, over the corresponding period of 
1921. The July total for the United 
States and Canada, however, repre- 
sents a falling off of $63,168,094, or 34 
per cent, from the month preceding. 
Canadian contracts for July totaled 
$2,503,000 as against $6,897,000 for 
June. These figures are compiled from 
Construction News and involve large 
engineering contracts only, with a min- 
imum of $25,000 on public works, 


Engineering News-Record 
Construction Cost 


Index Number 


August, 1922 

July, 1922 

August, 1921 
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tings west of the Mississippi fell 44 
per cent, and in the Middle West 47 
per cent below June. 

Federal Government work repre- 
sented the only classification showing 
a gain, in July, over the preceding 
month. Bridge building dropped nearly 
50 per cent and industrial construction 
over 52 per cent during the month. 


Business Briefs 


Steel and iron output fell off only 5 
or 6 per cent in the last two weeks, 
but the combination of coal and railway 
strikes will greatly decrease production 
unless a settlement is soon reached. 
See Ups and Downs of the Market, this 
issue. 

Business for the week ending July 26 
totaled $8,228,000,000, a decrease of 5 
per cent from the preceding week, 





Monthly 


July, 1922 
June, 1922 
July, 1921 





Seasonal Employment Among 
Building Trades Workers 


Study of 92,300 Cases in New York 
Reveals Interesting Figures.— 
Recommendations Made. 


Results of an analysis of seasonal 
employment among the building trade 
workers in New York City made by the 
New York Building Congress show 
that among a total of 92,300 actual 
cases studied there is an average em- 
ployment of 83 per cent during the 
entire year, with the lowest point at 
about 50 per cent in December and the 
peak in May, June, July, August, Sep- 
tember and October. In many of the 
trades employment runs 100 per cent 
during the spring, fall and summer 
months. Though the congress did not 
investigate the conditions of employ- 


Engineering News-Record 
onstruction Volume 


Index Number 


1921 (entire year) 


“ngineering News-Record’s Construction Cost Index 
Number is 3.7 points higher than last month, due to 
continued stiffening in prices of steel and lumber. Steel 
is now $1.70@$1.80, Pittsburgh mill. Cement remains 
at $2.05 net in Chicago. Lumber is $2 higher in New 
York. Common labor remains at 44c. as an average 
for the country. Thus, general construction cost is 
10 per cent cheaper than one year ago and 37 per cent 
under the peak; it is 73 per cent above the 1913 level. 





1920 (entire year) 


Engineering News-Record’s Construction Volume In- 
dex Number is 118 for the month of July, and 88 for 
the whole of 1921, as against 100 for 1913. This means 
that the actual volume of construction in 1921 (not 
the mere money value of the contracts let that year) 
is 12 per cent under the volume of construction for 1913. 
Our monthly volume number, 118, for July, 1922, is 
really the increment of construction, and indicates the 
rate at which contracts are being let as compared with 
1913 awards. 


$40,000 for industrial construction and 
$150,000 in the case of commercial 
buildings. 

Lettings in the Middle Atlantic 
states reached $35,438,278 as against 
$34,652,557 in the Middle West, or 
nearly the same in each section. These 
two groups have surpassed the others 
in numbers and values of contracts let 
since the beginning of the year; but 
in only two instances, namely in 
January and June, has the Middle West 
exceeded the Middle Atlantic states in 
values of contracts awarded. July let- 


which is customary after the mid-month 
week. 

German mark touched new low, 
0.15%c. 

Liberty bonds continue to advance. 

Money can be had for 3@4 per cent 
on call, 4@4% up to six months. 

Railway equipment buying heavy as 
result of strikes. Several hundred new 
locomotives bought, while freight-car 
orders run into the thousands. New 
York Central R.R. ordered 150 freight 
locomotives last week. Illinois Central 
ordered 1,000 gondola cars. 


ment among all the 150,000-odd build- 
ing trade workers in New York, it 


_ considered that it made a_ sufficient 


analysis upon which to base general 
conclusions and recommendations. 
The chart shows the results of the 
investigation classified according to 
occupations. The chart indicates the 
number of cases investigated. Al- 
though the congress is aware of the 
fact that an entire cure for seasonal 
unemployment is impossible because of 
weather, opportunity for investment, 


emergency and will of the owner or 








VALUE OF CONTRACTS LET IN THE UNITED STATES AND CANADA IN JULY, 1922 


New Middle Middle West of 

England Atlantic Southern West Mississippi Western Canada Total 
Waterworks... ...... $377,000 $1,283,000 $617,000 ,000 $589,000 eee > Ves $3,274,000 

Sewers is i 23,000 250,000 1,202,000 1,468,000 6,000 692,000 $235,000 3,946, 
Bridges : 1,470,000 421,000 569,000 452,000 1,127,000 119,000 721,000 4,879,000 

Excav. and dredging. ..... » eae 22,000 25,000 50,000 Se eee pena 320, 
Streets and roads 1,682,000 8,222,000 4,564,000 9,019,000 1,000 3,525,000 703,000 33,536,000 
Industrial works 550, 2,196,000 1,490,000 5,066,000 211,000 1,753,000 350,000 11,616,000 
Buildings : ; 4,381,000 18,841,000 3,638, 16,662,000 045,000 4,773,000 494,000 0,834,000 

Fed. Gov't work ; : 11,400 2,887,278 1,320,589 1,494,557 1,146,730 en ) "Sekt ete 099, 
Miscellaneous 7 50,000 1,316,000 419,000 232,000 5,000 Rwenee Ube becsns 3,669,000 
Total $8,544,400 $35,438,278 $13,844,589 $34,652,557 $11,313,730 $12,877,352 $2,503,000 $119,173,906 
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speculator, it considers that certain 
recommendations can be based upon 
the analysis made. Such recommenda- 
tions include: 

1. Establishment of a wider range 
of rental period dates. 

2. Regulation of government, state, 
city, religious and educational building 
construction so that it may come dur- 
ing the low period of employment 
wherever possible. 

3. Regulation of construction of new 
buildings and additions erected for the 
owner’s prearranged occupancy with- 
out regard to investment returns so 
that it will come during the low period 
of employment. 

4. Encouragement of a plan to be- 
gin work on March 1 instead of May 
1, thereby bringing labor demand two 
months ahead of the demand peak. 

5. Planning maintenance and repair 
work to come during a season of low 
demand for labor. 

6. Adaption wherever possible of the 
demand for “inside” and “outside” 
work to the labor available. 

The New York Building Congress 
would carry into effect its recommenda- 
tions by distribution of published 
matter on the points in newspapers, 
magazines and trade journals and by 
discussions and_ resolutions among 
various civic and fraternal labor 
organizations. 

The Committee on Seasonal Employ- 
ment, which made the investigation, 
was composed of Walter Roberts, chair- 
man; Charles E. Mack, Roswell D. 
Tompkins, Fitz-Henry Faye Tucker, H. 
H. Watters and Frank L. Glynn. 


Bond Market steady last week owing 
to brighter outlook in strikes and rep- 
arations. Brisk demand for municipals, 
without advances in bid prices; dealers 
pointing to scarcity in this class. 
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s of Construction Materials 


Ups and Downs of the Market 


Pig Iron.—Growing scarcity advances 
price of No. 2 foundry, 50c. in Pitts- 
burgh; $1 in Philadelphia and $2 in 
Birmingham, New York, Cincinnati and 
Chicago. Basic up 50c. in Pittsburgh 
and Philadelphia and bessemer, 50c. 
per gross ton in Pittsburgh. 

Railway Supplies—Light rails up 
10c. per 100 lb. in Birmingham and $3 
per ton, f.o.b. Pittsburgh. Rails (8@45 
Ib.) in Pittsburgh, $10 per ton cheaper 
than one year ago. 

Pipe.—Cast-iron pipe down 50c. at 
Birmingham mill and $1.40 in Chicago 
but rose $2.50 per ton in New York, dur- 
ing month. Wrought pipe prices un- 
changed despite increased demand. 
Sewer pipe advanced 4c. per ft. in 
Atlanta. Price tendency upward, in 
all clay products, due to fuel situation. 
Philadelphia and Minneapolis, however, 
report very slight drop in price of 
sewer pipe. 

Road and Paving Materials.—Asphalt, 
both in package and in bulk, up $4.50 
per ton in Minneapolis. Wood-paving 
blocks advanced 10c. in New Orleans, 
due to higher lumber prices. Phila- 
delphia quotes reduction of 32c. 
per sq.yd. 

Sand, Gravel and Crushed Stone.— 
Both sand and gravel advanced 15c. 


per cu.yd. in Seattle, due to labor and 
transportation conditions. Crushed 
stone, 14-in., down 40c. per cu.yd. in 
Montreal. 

Lime.—Common hydrated lime quoted 
at $13.11 as against $12.29 per ton in 
New York. Atlanta reports advance 
of 50c. per ton on hydrated finishing 
and 5c. per bbl., 180-lb. net, on common 
lump. Brick shortage preventing scarc- 
ity of lime. San Francisco, however, 
quotes common hydrated at $16 as 
against $18 per ton last month. 

Cement.—Higher fuel costs cause 
mill advances of 10c. at Steelton, Minn.; 
Leeds, Ala., and Hannibal, Mo. Mill 
rise reflected in following advances: 
f.o.b. Duluth, 12c.; San Francisco, 8c.; 
Minneapolis, 10c.; Atlanta, 16c. and 
St. Paul, 10c. per bbl. Reductions of 
5c. in Atlanta and 10c. per bbl. in 
Montreal. 

Steel—Steel shapes, plates and bars 
quoted at $1.70@$1.80, f.o.b. Pitts- 
burgh, as against $1.60@$1.70 per 100 
Ib., last month. Quotations of $1.70 


increasingly difficult to obtain; as high 
as $1.90@$2 quoted on plates and $2 
per 100 Ib. on shapes, for iramediate 


deliveries. Curtailment of coal de- 
liveries causing decreased production at 
mills. Structurals up 15c. in New York 


warehouses. Blue annealed sheets, base 
size, up 15c. in New York and 20c. per 
100 Ib. in San Francisco. Triangle 
mesh and wire nails higher at mill. 


Brick and Hollow Tile.—Despite 
scarcity and increased demand common 
brick quoted in New York at $20, 
wholesale, as compared with $21 per M. 
one month ago. Philadelphia quotes 
rise of 50c. per M. but slight drop 
—— in Pittsburgh. Advances in 
hollow tile in Chicago, Atlanta, Mon- 
treal and Seattle, due to fuel shortage. 


Lumber.—Despite declines in buy- 
ing, price advances exceed reductions 
throughout the country. —_ yel- 


low pine up $2@$3 in New York and 
down $2 per M. ft. b.m. in Chicago. 
Yellow pine structural timbers, base 


sizes, advanced in Minneapolis, Phila- 
delphia, Birmingham and Atlanta; down 
in Montreal and Dallas. Douglas fir uy 
in Minneapolis and Philadelphia; lower 
in Denver. Hemlock and spruce up in 
Philadelphia; down in Denver. 

Scrap—-Iron and steel scrap prices 
weaker. Railroad malleable cast, how- 
ever, qucted in New York at $12 as 
against $11 per gross ton. 

Explosives.—Average drop of 4c. per 
Ib. on dynamite, over country. 
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Little Construction Machinery 
Exported in May 


Perhaps the chief interest in the 
figures of construction machinery ex- 
ported from the United States in May, 
as reported by the Department of 
Commerce lies in the small volume 
represented. Only 226 units were ex- 
ported, worth but $376,832. Of these, 
196 were hoists and derricks. Except 
for a few hoists and derricks, nothing 
was shipped to Europe. As might be 








expected, Canada, Mexico and Japan 
appear to offer the best markets. 
Seven power shovels, nine cranes and 
four hoists went to Canada. Japan 
took one shovel, 339,873 lb. of dredging 
machinery, five cranes and seventeen 
hoists. Mexico received 207,156 lb. of 
dredging machinery, one crane and 
fourteen hoists and derricks. 


Coal Loadings Gain 8,338 Cars 


Freight loadings totaled 860,907 cars 
during the week ending July 15, com- 








- 


pared with 718,319 for the preceding 
week, which included a holiday. This 
represents an increase cf 142,588 cars, 
according to the American Railway 
Association, or _precticslly the same 
number as loaded during the week of 
June 17. Compared with the corre- 
sponding week in 1921, an increase of 
86,023 cars is shown and a decrease of 
81,944 as against the same week in 1920. 

Coal loadings amounted to 77,334, an 
increase of 8,338 cars over the preced- 
ing week. 





Labor Rates and Conditions Throughout the Country 


With marked improvement in the 
granite and textile situations, over con- 
ditions existing a month ago, and 
settlements effected in the minor manu- 
facturing strikes, ‘the two principal dis- 
turbing factors are now concentrated 
in the railway and coal controversies. 

Uncertainty of fuel supplies and im- 
pending car shortages, caused by the 
combined effects of the two strikes, 
have definitely retarded business, dur- 
ing the last month. 

In addition to the strike situation, 
comes an ever increasing shortage of 
common laborers as well as_ skilled 
building trades mechanics, throughout 
the country. What little unemployment 
remains among common laborers is 
confined to the large centers of popula- 
tion, while building trades employers 
are making concerted efforts to divert 
the common labor supply to the out- 
lying districts where it is most needed 
at present. 

Increases of 10c. per hr. for common 
laborers are reported in Atlanta and 
Pittsburgh as well as in several smaller 
municipalities; while Montreal quotes 
a decrease of 5c. per hr. 

The general tendency in all construc- 
tion trades is toward either stabiliza- 
tion of the present wage scales or 
actual advances in pay. Hodcarriers 
in New Orleans, however, have been 
reduced 10c. per hr., pending settlement 
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of a wage dispute. That, and the slight 
reduction in Montreal constitute the 
only wage cuts noted in twenty-one 
cities reporting to Engineering-News 
Record. 

Latest Department of Labor reports 
show gains in employment in all in- 
dustries excepting stone, clay and glass 
products. Local labor conditions as 
reported by News-Record correspon- 
dents are given as follows: : 

New Orleans.—Fair demand for 
skilled labor; common labor plentiful. 
No big construction under way. Nego- 
tiations with hoisting engineers and 
hodcarriers have not been concluded. 
Men are working at the old scale, with- 
out contract. 

Birmingham.—Common labor becom- 
ing scarcer; many men leaving the city 
for higher wages elsewhere. 

Detroit. — Supply of building trades 
mechanics about equal to the demand. 
Volume of construction falling off 
slightly, due to higher building ma- 
terials prices and wage demands. 

Montreal. — Scarcity of bricklayers 
and plasterers; all other trades 
plentiful. . 

Philadelphia.—Bricklayers and pile- 
drivers scarce; fair supply of other 
crafts. 

Pittsburgh.—Not enough bricklayers 
and carpenters. Plenty of hodcarriers 
and common laborers but barely enough 


(Higher rates indicated by +, decreases by—) 


hoisting engineers and structural iron- 
workors. 

New York.—The situation in New 
York is mainly one of a shortage of 
bricklayers and plasterers. However, 
construction activities have not been 
hampered by strikes or serious wage 
controversies. Slight differences have 
existed between the two separate and 
district building laborers’ unions in 
the city, namely, the Independent 
Bricklayers’ Helpers’ and uilding 
Laborers’ Union and the Interna- 
tional MHodcarriers’, Building and 
Common Laborers’ Union. The for- 
mer, with a membership of 17,000, 
has entered into agreements with 
the Building Trades Employers’ As- 
sociation, to maintain the hodcarriers’ 
wage schedule of 87i4c. per hr. for the 
balance of the year. This organization 
is not affiliated with the American 
Federation of Labor nor is it opposed 
to that body. The International Union, 
however, is a part of the Federation, 
covering the same trades and at the 
same wage rates. Cement and concrete 
laborers continue under the 1921 
schedule, 81ic. per hr., with a plentiful 
supply of men. Pick and shovel men, 
although unionized, have entered into 
no agreements with the employers and 
operate at the rate of 60c. per hr. Non- 
union laborers receive as low as 44c. 
per hour. 


= epeeee * 
Brick- Car- Hoisting Hod rile ron ‘ommon 
Sada aiaiaes iota Carriers Drivers Workers Labor 
i 0.90 $0.70 $0 .70 Re yaa wens $0.65 +$0.30 
we . .25 .80 .87 5@ 25 $0.74 eo ae 
sd 1.00 75 a oD. 2 Pee 42Gb cas ; ‘ ‘ 
jon .90 .90 ee .60 .90 .90 g 
eae 95 95 724 774 95 .40 
7 1.10 1.00 SU. rt es Seas 1.10 1.05 .724 
oo 1.25 1.04@1.10 1.04 .60 91 1.10 — .57} 
7 1.00 1.00 1.00 .60 1.00 1.00 a5 
aoe 1.00 1.00  .75@.81} 1.00 1.03} .35@ 50 
ex 1.123 .80 .80@ .90 .50@ .60 1.00 .60@ .80 .50 
“ee 1.07} 1.00 1.00 .80 1.073 1 Oe SSG 
one 1.25 1.00 1.00 1.124 .873 1.00 .564@ .6243 
5 SRD 80 80 MB iis dng caer .80 35@.50 
o. .90 65 .50 35 .50 55 — .25@.30 
> +00 -85 .90 —.50 .80 1.00 .35@.40 
: QS 1.124 1.25 873 1.00 1.124 .44@ .60 
eee 1.42 1.00 80 1.00 1.00 +.50@.60 
ks Seen iat 1.124 85 1.00 1.05 .35@.40 
sae 1.12 1.00 1.00 .75 1.00 1.123 .474@.50 
‘% 100" .80 .90 .70 1.00 .80@.90 .50@.60 
1.00 -90 -90 -75@90 1.00 ; .25@.35 
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Price advances since last month are indicated by heavy type; declines by italics 






















PIG IRON—Per Gross Ton—Quotations compiled by The Matthew Addy Co.: BUTT WELD, EXTRA STRONG, PLAIN ENDS 
Current One Year Ago | ! tol}...... ‘ 69 574 Rtolh... .... 444 304 
CINCINNATI a 58) 
No. 2Southern (silicon 2.25 @ 2.75).......... $25. 50t $24.50 LAP WELD, EXTRA STRONG, PLAIN ENDS 
Nerthass Basie. ssoeve 95.88t 19.00 | 2 62 50 2 40 27 
Southern Ohio No. 2 (silicon b 1 15 @ 2.25) ae bed 26.52t 22.52 Mise... 3..° 344 ‘ind... a3 a 
SEW O 8 cs. 65 534 A A eee 42) 30 
NEW YORK, tidewater delivery 7to8.... 61 47) FUNG. Si cscxes. See 23 
Southern No. 2 (silicon 2.25 @ 2.75)............ 31.66+ 30.26 9tolZ......... 55 41} 9to 12.0.0... 304 18} 
BIRMINGHAM signin 
7 on> - Ss EL. 5 3 “ he foll 
No. 2 Foundry, (silicon 2.25;@ 2.75). ........... 20. 50t 20.00 Tee eas ob warehouses at the places named the following discounts 
—-————-_ Black ———-—— 
en . s New York Chicago St. Louis 
Eastern Pa., No.’ 2X, (2.25@ 2.75 sil.)......... 2832+ 22.50 rei Sicheiadieh......... Om 621% 59% 
Virgimia No. 2 (silicon 2.25 @ 2.75)............ 29.74+ 29.74" 2} to 6 in. lap welded........... 61% 594% 56% 
a ha inh Ce bw aNoehe shan dd oedecs6s seein 2600+ 21. 50t adem sl ae er. 
SI ss in'ec as Sw dieeabedegessseweaees 26 .00+ 21.50 a —_ - Ghiees o. Leuk 
CHICAGO 1 to 3 in. butt welded... 53% 484% 45% 
No. 2 Foundry Local (silicon 1.75$@ 2.25)....... 24.50¢ 20.00 2} to 6 in. lap welded... 47% 455% 42% 
No. 2 Foundry Southern (silicon 2.25 @ 2.75).... 27.17¢ 26.66 Malleable fittings, Class B and C, from New York stock sell at list less 10% 





Cast iron, standard sizes, 32-5% off 
eal “ea including freight charge from the 











No. 2 Foundry Valley (siliconj!.75 @ 2.25).. 25. SOt 22.00 CAST-IRON PIPE—The following are prices per net ton for carload lots: 






RE Se ee ee ee ee ee 25. 50+ 20.50 —New York— 
NG rks ek ph we ai ee cee 660806 h cowed bas 25 .50t 22.50 Birmingham One San Fran- 
’ Mill Current Year Ago Chicago St. Louix ciseo 
*F.o.b. furnace. + Delivered. ee $41.50 $58.30 = $53.30 $49.20 $43.70 $55.00 
6in. and over 37.00 53 30 48.30 45.20 39.70 51.00 


Gas pipe and Class ‘‘A,” $4 per ton extra; 16-ft. lengths, $! per ton. 








RAILWAY SUPPLIES CLAY DRAIN TILE—The following prices are per 1000 lin.ft.: 










































































—— New York — 
= One San 
Size, In. Current YearAgo St.Louis Chicago Francisco Dallas 
STEEL RAILS—The following quotations are per ton f.o.b. Pittsburgh ond 3 -see. $40.00 $50.00 3 $50.00... .. $55.00 
Chicago for carload or larger lots. For less than carload lots 5c. per 100 Ib. i 4 cesses. 50.00 60.00 $80 .00 60.00 $76.50 65.00 
dasa aatien Tipline 80.00 90.00 80.00 97.75 84.00 
D. seasecs Cauae 115.00 140.00 100.00 127.50 110.00 
Pittsburgh- iF sadéaes 150.00 185.00 200 . 00 150.00 212.50 181.00 
One 
Current Year Ago Birmingham Chicago ee eT ty rc eT ee 
Standara bessemer rails.... $40.00 $45.00 $40.00 SEWER PIPE—The following prices are in cents per foot for standard pipe én 
Standard openhearth rails. . 40.00 47.00 $40.00 40.00 car load lots, f.o.b., except as otherwise stated: 
Light rails, 8 to 10Ib...... 35.00 45.00 1.70* 1.60@1.70* , bs Sen 
- r New York Pitts- Birming- St. Fran- 
Light rails, 12 to 14 Ib..... 35.00 45.00 1.70* 1.60@1.70* | Size, In Delivered burgh hoo Louis Chicago cisco Dallas 
Light rails, 25 to 45 lb..... 35.00 40.00 1.70* 1.60@1.70* 3 $0.16 $0087 ...... 00:62) Mae 
Rerolled Raile............ eee). iuumaten. ewih ict bene oene As tes $0 ries $0. 0875 ‘< G beg 
*Per 100 Ib. 2. eile ae a 
<iuuatiases Used cates .f 22 2 39 
‘ : ; 4 CF) iecens 
RAILWAY TIES—For fair-sized orders, the following prices per tie hold: "20 «(3915 «= 382536 54 54 * 
6 In. x 8 In. 7 In. x 9 In. 1.20¢t .522 5625 .52 72 7: ewan 
by 8} Ft. by 8} Ft. 1.65¢ 725 ee 2 tS 
Chicago, White Oak $1.35 $1.50 Tie SS hee ee 
Chicago, Hardwood and Red Oak........ 1.20 1.30 3.05+ 1.305 1.50 4.20 1.80 2.16 2.40 
Chicago. ...Empty Cell Creosoting (add'l) 45 50 4.70¢ 2.34 ‘ia 2°00 SE st wg war * 
San Francisco...... Green Douglas Fir .85 1.10 2 oat : : : aS ; gat 3.6000 sss 
San Francisco, Empty Cell Creosoted, Douglas Fir 1.86 2.30 7.70+ 4.00 Or ON coca, cca 
a ee oF 1.44 3 5 8 12 24 % 
Ce a oT i 97 117 DOOR. b 0. sc ccce cease $0.105 $0.1575 $0 = $0.4725 $1.575 $4.408 
St. Louis (creosoted)............. No. 1, $0.86; No. 2, $0.96; No.4, $1.26 | Minneapolis..........0 ....... 0 ...4, .72 2.66 6.66% 
OO” eer .135* 18* y 47 Cee oes 
*Standard specifications 38c. per tie additional. Zine chloride process 27c. per | Seattle............... We ecu 32} 654 (ho parr ee 
tie additional. Los Angeles........... ti 165* .275 .495 $5 avews 
itckakebie<) AMEE Ls 4 ¢ 1.44 4.382 
es ass, .09* .135 22 375 Bo ¢aKes 
TRACK SUPPLIES—The following prices are base per 100 Ib. f.o.b. Pitts- “ teeal: delivered... 30* 45*t "70 135 4. 50t 
burgh for carload lots, together with the warehouse prices at the places named: Detroit ne pee a : 099, 1485 Bl ‘ 4455 1.935 5, 5 1254 
—— Pittsburgh San Bir- altimore. . 5 6 “ 
naan Fran- ming | KansasCity,Mo...... .15* 21" 33560241 Vas 
Current Ago Chicago St. Louis cisco ham Philadelphia. . ohes:3 105 . 1575 245 «4725 =: 11.575 3.5875t 
tandard spikes, yy-in. *4-in., 6-in., 9-in., respectively. +tDouble Strength. 
—_ - 82. 25@2 35 $3.00 $2.55 $3.00 $4.10 $2.80 
Track bolts. -......... 3. 3.50 4,00 3.65 46.25 5.10 300 —_—_————— aa 
tandard section angle 
OME ESigs sieeve ane 2.40 2.75 2.40 3.00 4.00 3.00 ROAD ‘AND PAVING MATERIALS 












PIPE ; ROAD OILS—Following are prices per gallon in tank cars 8,000 gal. minimum 
f.o.b. place named: 





Current One Year Age 









WROUGHT PIPE—The following discouuts are to jobbers for carload lots | New York, oe asphalt..... (at terminal)........ $0.05 $0.054 
on the latest Pittsburgh basing card: New York, 6 eaphals vices’ (at terminal)........ 045 05 4 
New York, Sino-b oo abou (at terminal)........ .0575 .06 i 
BUTT WELD New York, co. ee eae eee (at terminal)........ .055 .05 
see ken Sins Meera Se 
Inches Black Galv. Inches Black Galv. : asp 0.0.) iver, TU... . . . : 
294 Chicago, 40-50% asphalt. ........csccccscccccces J ‘ 


Cee emer ee weenes 
eee ee eee eee eee eee ee ee 


eee ee eee eee ee ee eee eee eee) 






5° hee Rewer vs 4 Vara e 254 halt... --...seeeeeeeeeeeeeses: 
7) Wi Biscicns 68 554 64. 42 29; | San Francisco, binder, per ton. ...........+.0.00 0: 
6 toB.......... 65 3uf Ae Miho 245 2 t $21.75 ver ton to Whiting, Ind. 

zto 12 64 Fie Bs cickcece 40} 274 + F 


. Oleum, Cal. Freight to San Francisco, 80c. per ton. 








a 
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ASPHALT—Price per ton in packages (350-Ib. bbls. or 425-Ib. drums) and in 
bulk in carload lots, f.o.b. points listed 
Package Bulk 


New York (dock 1) (Merican) $17.50 $13.00 
Boston (Merican).... 18.50 14.00 
Chicago (Standolind) 20.35 14.00 
San Francisco, f.0.b. refinery, Oleum, Cal 19 .50* 13. 00* 
Dallas, (Texas)..... 35.00 7.00 
Seattle “D” grade (California) 23.75 13. 00t 
Denver (California)... . 40 00 
Minneapolis f.0.b. Twin Cities (M e-ican) 33.50 28.00 
St. Louis (Merican)... 22 35 14.00 
Baltimore (Merican).. 18.00 13.00 
Los Angeles, at factory, Bakersheld (California) 22.50 15,00 
Montreal (Mezican).... 28.00 21.00 
Atlanta (Merican)..... 22.00 16 50 
Detroit (Merican)..... 19.00 15.00 
Cincinnati (Merican) 32.00 28 .00 
Maurer, N. J. (Trinidad and Bermudez) 28.50 26.50 
Maurer, N. J. (Merican) 18.50 16.50 
Philadelphia (Merican) 18@ 20 13.00 
Kansas City, petroleum 28.83 22.83 


*Freight to San Francisco, 80c. per ton. 

tF.o.b. Richmond, Cal 

NOTE—RBarrels or drums are optional in most cities. About 6 bbls. to the 
ton, and from 4 to 5drums. Rebates of about $1 per bbl., no rebate for drums. 





PAVING STONE— 


New York delivered 5-1n. granite, 28@ 29 blocks per sq.yd. $131.75perM 


Chicago. ts. War 
San Francisco..... Basalt block 4x7x8........ 70.00 per M 
PE ewes caves xed 5-n. gramite ............. 125.00 per M 
Atienta.......... : ND cic acne chee tee 2.00 sq.yd. 
ONE. 6 ss 2 02. need Granite, 26} blocks per sq.yd. 100.00 per M 
Baltimore......... oe SD nats Ce «0a oo ane i 2.00 sq.yd. 
Montreal delivered... . ETA SE oe 100.00 per M 
New Orleans.. ; Granite, 4x8x4........ 3.25 sq.yd. 
Cinemnati..... : sco. et, acess 3.84@4 sq.yd. 
. SS es ya, 

St. Louis........ { soe — - : nes ws 3D wot 
Kansas City. aes 4 SROs o<dve scien 3.95 sq.yd- 
Philadelphia Granite.... . 125.00per M. 
FLAGGING— Decne. bb acs age srs ae ae 
RS occ ie Lc Sa ase mete 36 aa 
6x20-in. cross-walk..... 1.00 lin.ft. 

ree 18 in. wide.... cael .99 hn.ft. 





CURBING—Bluestone per hneal foot, in New York, costs 77c. for 5x16 in., 88c. 

















for 5x18 in.; in cargo lots. 
WOOD BLOCK PAVING— Size of Block Treatment Per Sq. Yd. 
New York (celivered). . . 3 16 $2 04 
New York (delivered). . 3} 16 2.17 
New York (delivered). 4 16 2.36 
A, caahehsn ee eeh 6 00% 3 16 2.17 
(NRT RI oe IG ee ae 4 16 3.00@3.25 
Died hgwoo honelans Kans 6 UA 34 16 2.50 
es ie cee eh see eee 34 16 2.50 
EE Cos ahs peda oe kas ahh 8 a 16 3.00 
EA A Fee + 16 Off market 
OE Se eae 2 oe a 3} 16 2 0 
ECR Ie a a 3 16 2 30 
ae Se 3 16 1 70 
I a 6a wu cick sam rb wie kb 3} 16 1.90 
ER cash waac so nad exken i 2 16 2.10 
CeCe s ain atari sok Ee ee 4 18 3.90 
RE ean abuso che wees 34 16 3.44 
I Sn val send kkk oan en 4 '6 4.50 
feeb Shkaswheessnndaneens 3 16 2.84 
OS ERE ae 4 16 3.00 
ES EE ee 4 16 2.10 
RE os no, Kiba ccha + 16 2.15 
Philadelphia 3} 16 3.48 
CONSTRUCTION MATERIALS 
SAND AND GRAVEL—Price for cargo or carload lots to contractor is as 
follows, per cu.yd.: 
—— Gravel 
— i}in.— —iIn.— —— Sand — 
One One One 
Year Year Year 
Current Ago Current Ago Current Ago 
$2.25 $1.75 $2.25 $1.00 $1.25 
2.00 1.75 1.80 0.75 1.60 
2.25 1.80 2.25 1.80 2.25 
1.45 1.30 1.45 1.10 1.60* 
1.50 1.25 1.50 1.25 1.50 
3.50 2.25 4.00 2.25 3.00 
2.00 1.50 a i 1.00 
2.25 1.875 2.25 1.43 1.69 
2.25 2.25 2.50 1.50 1.50 
2.65 2.40 2.65 1.65 2.00 
2.85 2 oe yr 1.35 1.35 
1.45¢ 1.50 1.45¢ 1.35% 1.30t 
2.35 1.85 3.33. “8.9 B; 
oi 2 = 3 co .-3 2.25 
Baltimore, Bibs b50es4 60 1.40 1 ‘ ‘ ; ‘ 
Montreal, ae ton nN ee 1.25 1.50 1.50 1.50 1.25 1.25 
Birmingham, per ton (Crushed me used instead of gravel) 1.28 %.60t 
PRED. 5.5.0 scduwess ss 1.55 ie 1.60 540.” ‘ee cS ae 
Kansas City. 2.00 see 1.20 


* Fine white sand: Pacific, $5 per ton; Ottawa, $6. : 
+ Freight from quarry to Los Angeles is 85c. per ton, and is ineluded in above 


t Per ou. yd. 


CRUSHED STONE—Price for cargo or carload lots f.0.b. ci 
otherwiee, is as follows, per cu.yd.: a my GAD) eealeee Gtated 








































1} In. fa; 
Current One Year Ago Current bn Year A 
New York........... $1.65 $1.90@2. $1.75 — $1.90@2.60 
CNR. 5655's esas 1.60 2.50 1.60 2% 
St. Louis delivered. ... 1.65 1.60* 1.65 1. 60* 
Dallas, delivered...... 2.73 a 2.73 2.80 
San Francisco..... >? SSD 2.25 2.25 2.50 
Boston, delivered 3.00* 3.00* 3.00* 3.00* 
Minneapohs, ct plant.. 2 00 2.00 2.25 2.25 
Kansas City, at plant 2.10 1.25 2.10 1.40 
ae ; 3.50 

Seattle delivered. 3.00 3.00 3.00 3.50 

tlan 1.90* 2. 25* 1 90* te 
Cincinnati delivered. . 1.75 2.06 1.75 2.06 
Los Angeles.......... 1.75* . 90* 1.85* 1. 00* 
Detroit..... 1.90* 2.00* 1.90* 2.00* 
Baltimore. . 1.75* 1.75* 1.65* 1.75* 
Montreal... 1.50* 2.00* 2.00* 2.10% 
Birmingham dei 3.20 3.20 3.10 3.10 
Phildelphia.......... 1.70* ews 1.55* a 
Pittsburgh. 4 2.85 2.85 
Cleveland. . 3. 00* 3.00* 

*Per ton. 
CRUSHED SLAG—Price of crushed slag in carload lots, per net ton, at plants: 

: vie 1}-In }-In. oofing Sand 
Youngstown District... . $1.30 $1.30 $2.00 $1.30 
Steubenville District. . . Sea 1.40 1.40 2.00 1.40 
Ironton District... 1.40 1.40 2.00 1.40 
East Canaan, Conn. 1.25 1.35 4.00 1.00 
Easton, Catasaqua, Pa... 1.00 1.00 2.00 0.90 
Birmingham, Ala... ; 0.75 0.75 2 0.25 
Buffalo, N. Y., and Erie, Pa. . 1.25 1.25 2.25 1.25 
Cleveland, Ohio....... 1.20 1.20 ia 1.06 
Eastern Pennsylvania and Northern 

New Jersey......... am aie 1.20 1.20 2.00 1.20 
Western Pennsylvania............ 1.25 1.25 2.00 1.25 
LIME—Warehouse prices: 

_ Hydrated, per Ton _ Lump, per Barrel 

Finishing Common Finishing Common 
New York.......... $15.80@$16.17 $13.11 $3.634* $2.75@$3. 144% 
a Sect). Pia eg che 1. 40+ 
SS rr re 23.20 20.00 2.35t Fan 
| err 23.00 19.00 3.30f 3.00+ 
NO 5s ciseeckes 25.00 7 eee 2.504 
Cincinnati.......... 15.10 12.50 10.75% 12.50 
San Franctsoo....... 22.00 16.00 25 ay 1.754 
Minneapolis. ....... 29.00 22.00 (white) 1.70¢ 1.40+ 
DR sbcccuseadexe 24.00 ‘een 2.70t 
SO =r 18.00 16.00 ita 17.00t 
Seattle paper sacks.. 24.00 ~— ..... 2.80t 
Los Angeles......... 30.00 30.00 3.00* 3.00* 
Baltimore. ......... 15.00 13.00 ae 12.00 
Montreal......0000. 21.00 21.00 15.00t 11.00t 
in wicwhaxine’e 23.00 13.00 2.00t 1.80} 
New Orleans........  ....- 17.25 1.75t a 
Philadelphia...... ; 13.00 12.00 10.50f 9.50: 


*Per 280-Ib. bbl. (net). {Per 180-Ib. bbl. (net). $Per ton—Refund of 10c. per 
bbl. Minneapolis quotes brown common — lime; Kelly Is. white is $1.70, 
Sheboygan $1.55. New York ae hydrated lime “on cars” in paper sacks; 
lump lime “alongside dealers docks” or “‘on cars.” 


NATURAL CEMENT—Price to dealers per bbl. for 500 bbl. or over, f.0b., 


exclusive of bags: urrent One Year Ago 
Minneapolis (Rosendale)..........-..0:.00e0eeeee $2.80 $2.80 
eee Oe rr eer rr Te 1.60 1.60 
Atlanta (N DUA ERiCd key tp bsled RANOo Oe bees 11.00 ton 11.00 
COMPERII NUGIODD  . . ck pec ncccncesstccvccvcccese 1.77 1.87 
Boston (Rosendale) per bag...............0.+006- .80 0.95@1.05 
St. Louis (Carney hydrated).................. 2.10 swale 


PORTLAND CEMENT—Prices to contractors Be bbl. in carload lots f.o.b. 
points listed without bags, Cash discount not deducted. 


‘urrent One Month Ago One Year Ago 
New York, del. by truck. .... $2.40@2.50 $2.40@2.5 $2.60@2.70 
New York, alongside dock to 
I cs obs Veins 4A ed 6 2.10 2.10 2.10 
Jersey City, del. by truck. . 2.28 2.28 2.89 
itis Sad usksases s¥ es 2.50 2.50 2.86 
Oe Oe 2.05 2.05 2.17 
| SRR 2.09 2.09 2.17 
Co 550454 abe 00%se00 2.31 2.31 2.43 
SPOOR Kiane sees Ceteei cece 2.33 2.33 2.43 
SUED « ncnnvnesences 2.26 2.26 2.43 
MSs alte caktana bed 2.33 2.33 2.49 
Se Ie ae 2.22 2.22 2.39 
aan lis bin vasb esos 2.14 2.04 2.10 
Seeds aiheeee ass 2.26 2.26 2.45 
SS eae 2.33 2.33 2.51 
Davenport... 2.28 2.28 2.47 
ERs oes ssn g was Ontons 2.20 2.20 2.90 
San Francisco. .............. 2.71 2.63 3.09 
IRs 59s 4050 or 4844s os . . ; 
bSbesbenses.cecvesesee 2.86 2.90 3,10 
gies sis bho winweead xv’ 2.90 2.90 3.10 
* ee wwogetene~wes 2.25 2.25 2.60 
Ms. 65554000400 808090% 2.50 2.34 2.75 
SE i6es oaiaceaee<ee 2.39 2.39 2.57 
Los Angeles......0....ss-0- 3.30 3.30 3.21 
Baltimore, del. by truck... .. 2.50 2.50 3.58 
Birmi MR bc CSP Caee é 2.10 2.10 3.05 
TY + sc 0sbeuvte~ ses 2.40 2.40 3.20 
PL ap acu sabepnsensinn 2.78 2.88 2.75 
IIR 6 5 66.0 ov vines oe'e 2.31 ‘ 2.31 bane 
TE a's Saal nna bcd 2.39 2.29 2.41 
NOTE—Bags 10c. each, 40c. per bbl.; 
Current mill-prices barrel in carload lots, without bags; to ecntractors: 
Buffington, Ind... aes ; . $1.80 Mason City, la...........- $1.95 
Universal, Pa........ 1. MOR, The TE ov evavesnes : 2.00 
Steelton, Minn.......... ae Pd Cake ee he 00 1.95 
Fordwick, Va........... j 1.95 Hannibal, Mo..............- 1.95 
Mitchell, Ind........... .... 1.95 Lehigh vy District 1.90 
= SS rer eee 1.70 eas vo «3 1.95 
OE Oe ea 1.95 Richard City, Tenn........ 1.95 
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TRIANGLE MESH—Price per 100 sq.ft. in carload lots: 
PLAIN 4+INCH BY 4INCH MESH 








Weight in Pitts- Warehouse 
Style Pounds per burgh, San Fran- 
Number 100 sqft. New York Chlcege Dallas cisco 
032 22 $0.74 $0.95 $0 $1.15 $1.15 
049 28 94 1.23 1.04 1.46 148 
068 1414 1.48 1.26 1.80 1.80 
093 5 1.46 1.91 161 2.30 2.32 
126 57 1.80 2.35 1.99 2.86 2.87 
153 68 2.14 2.81 2.37 SO... haw on 
180 78 2.46 3.22 2.73 a. -beeee 
245 103 3.24 4.25 3.59 PE ao Raw 
287 19 3.75 4.90 4.15 5.% 6.01 
336 t 4.35 5.69 4 82 aa. *gemen 
395 160 5 04 6.60 5.58 Bue fae 
PAVING 

036P 17 9.56 $0.72 $0 62 $0.88 

053P 24 79 1.02 87 1.24 

072P 31 .99 1.29 1.10 1.57 

097P 40 1.28 1. 67 1.42 2.02 
049R 24 79 1.02 87 ae ee eae 
067R 31 99 1 29 1.10 ae rte “ee eee 
oR 40 12 1. 67 1.42 a 


In rolls 16-, 20-, 24-, 28-, 32-. 36-, 40-, 44-, 48-, 52-, and 56-in. wide and in 
150-, 200- and 300-ft. lengths Galvanised is about 15% higher. Sise of roll 
carried i in New York warehouses, 48 in wide x 150 ft. long, or 600 sq. ft. 


EXPANDED METAL LATH—Prices in carload lots per 100 yd. for painted 


are as follows: St. ao 
Gage — *New York Chicago Louis Francisco Dallas 
27BB ; $17.50 $20 39 $21.25 $23 87 $25.50 
26BB 2.5 17.50 22.00 22 o 26.21 27.56 
25BB 3.0 20.00 oa 27.1 ei 30 71 
24BB 3.4 21.50 26 33 # 23 27.90 33.16 
22P0 4.33 21.50 31.00 hac Rate 35.10 


* Price to contractors at warehouse or delivered on job in Manhattan, Bronx 
or + Brooklyn. 


BARS, CONCRETE REINFORCING—Current quotations per 100 Ib.: 
ROLLED FROM BILLETS 
Warehouse, Uneut———___—- 





Pitts- Bir- San 
burgh mingham New St. Fran- 
Inches Mii Mill York Chicago Louis Dallas cisco 
and larger $1.60@1.70 $1.85 $2.73 $2.60 $2.47 $3.50 $2.55 
andlarger 1.65@1.75 1.99 278 2.65 2.52 3.55 2.60 
and larger 1.70@1.80 1.909 283 2.70 2.57 3.60 2.65 
and larger t 85@1.95 195 288 2.85 2.72 3.75 2.80 
and larger 2.10@2.20 1.95 2.938 3.10 2.97 4.00 3.05 
Includes 1 5c charge for cutting to lengths of 2 ft. and over. 
Twisted bars cut to length take extra of 274c. per 100 lb. 
ROLLED FROM RAILS 
St. St. 
Ie Louis Dallas Chie Louis Dallas 
ge larger i nae. Gee SBA woes $1.9 $2.50 $3.50 
2.30 eee om aa, S 2.20 2.75 3.75 
8 23 ‘hb 2.35 BE > Ov alae wie eae pale Ce eeeiad ok 


GRICE —Costractore pr price per 1,000 in cargo or carload lots is av follows: 








-——Common——————~ 
One One Year — Paving Block — 
Current Month Ago Ago 3-inch*  4-inch* 
New York (del.)...... 23.50 $24.60 $164 2., $40.00¢ 845.007 
New York (at wae. 20.00 21.00 ais 7 a a ak ne 
Chicago 11.00 11 00 ee 34.00 42.00 
St. a salmon... 14.00 14.00 " ARIAS 2 he 28.00 
Denver, salmon...... . 12.00 12.00 oe. wdedes] La meenees 
RNS <s cu htces 1.15 1.15 12.50 no market 
Francisco 15.00 15.00 oo. wenn’ 
Los Angeles (del. 15.00 15. 2 15.50 (rot won used) 
Boston (del.) 16.00 16.00 18.00 2. 50t 
Minneapolis (del.) 17@ 18 17@ 18 Sr erg ears a 00 
Kansas City.......... 14.50 14.50 PO, 3. Saran ie ave 
GAME, cd ses vevacee’ 14.00 14.00 14.00 44.00 a 
Cincinnati............ 15.00 15.00 19.00 41.00 2 = 
Montr 16.00 16.00 ste 
Detroit (del.)......... 16.50 16.50 16 ~ae ss. pe 39. Sos 
Baltimore (del.) 20.00 20.00 25. 
|) SESS re 11.00 11.00 eee. | shag aes han en 
now Ses ee 12.50 ee i). auaawens. tapenee 
Birmingh oes 12.00 12.00 Sn ngs iomtyhe.cirvsmnedine 
Philad hia ea ls aes. 17@18 16.50@17.50 ...... 44.00 
Fivtshare> Ss sar. , ee ¢ A a Rex pana os sicaen Ss -acaend : 
Cleveland ee ov OO gs eee 


* For paving blocks 3}x8}x3 and spsdjed respectively. +F.o.b.  t Vitrified, 
f.o.b. plant, Baltim 


I 1OLLOW TILE—Prse per block in carload lots to contractor for hollow build- 








ing ti 
-— New York —— Perth 
Current One San Amboy 
rn, Yous Chi- EE , a ian hase 
e) 12 
ax12x12... 80.111 Fe $v. "B20 9: eehas Soto” $0'0635 $0108 
6x12x12... . 16670 10199 ._—t««wi«ttn. .08 Re 
8x12x12... . 20840 3 1 a .10 43 .244 $0.17890 
a Re eee maar er eae SiGe eek cas ee pet ee .21050 
VOREEURb cc a sR tices i ease Bien esa sk MP? Seecek 27370 
* 5 per. off for cash. 
4x12x12 8x12x12 12x12x12 
carton isi “carp 00 4 MW 244 
Mi o.b. cars). . ; 
oa (delivered . 14025 248 
Cincinnati. . . .0670 1263 175 
Kansas City. . 085 167 270 
Denver........ .08 145 21 
Seattle (delivered) ... ll 25 36 
Los A factory....... 095 176 .22 
New Or! ie cacerenoe> ban x * -. ie 
Mostnal Be 6 SSQSe C0058 iuewaeess .09 16 30 
CN ie sc sc acvidesseewesne 4 25 .39 
AQMD Kia ocsicccanee beavis 0776 eee 
ONO. | t/ec'ack eceed se hee i Be ks ea 
Pittsburgh (del.)..............5 . 068 in 179 
Cleveland . . 065 


San Francisco, Philadelphia, Atlanta, New York, quote a Shin partition tile. 
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STRUCTURAL MATERIAL—Following are base prices f. 0. b. mill, Pittsburgh 
and Birmingham together with quotations per 100 Ib. from warehouses at places 


named; Bir- 
Pitts ming- San 
burgh, ham New St. Chi- ‘Fran- 
Mill Mill York Dallas Louis cago — cisco 


Beams, 3 to 15 in. 1.70@1 80 $1 95 $2.83 $4.00 $2 57) $2 68 $3.10 
Channel, 3 to 15 in 170@1 88 195 283 400 2 57) 2.68 3.10 
Angles, 3 to 6 in., } in. 


thick... 1 70@1 86 1.95 283 400 2.574 2.68 3.10 
Tees, Sin. end larger...1.70@1 80 1.95 283 400 2.57! 268 3.10 
Piste. ...:.:. 1.70@1. 80 1.95 286 400 2.57} 2.68 3.10 


RIVETS—The following quotations are per 100fb.: 
STRUCTURAL 





Warehouse 
— New York — San 
Pittsburgh, Current One Chi- St Fran- Dallas 
Mill Yr.Ago cago Louis cisco 


lim.andlarger $2.40 $3.70 $4.40 $3.10 $3.09, $4.25 $5.50 
CONE HEAD BOILER 


din. and larger 2.50 3.70 4.50 3.20 3, 194 4.35 5 65 
§ and #t...... 2.65 3.86 4.65 3.35 3.354 4.50 5.80 
Ty ae 2.90 4.10 4.90 3.60 3.594 4.75 6.05 


Lengths shorter than | in. take anfextra of 50c. Lengths between 1 in. and 2 in. 
take an extra of 25c. 





NAILS—The following quotations are per keg from warehouse: 


Pittsburgh, San St. Mon- 

Mill Chicago Francisco Dallas Louis treal 

Wire......... $2.40@2.50 $2.10 $3.90 $5.00 $3.25 $4.95 
ee 2.25 5.50 5.65 7.75 ae 5.00 





PREPARED ROOFINGS—Standard grade rubbered surface, complete with 
nails and cement, costs per square, f.0.b., as follows: 








New York ————~ Philadelphia —--——— 
1-Ply 2-Ply 3-Ply 1-Ply 2-Ply 3-Ply 
Le. Lewd. Le. Le.L. Le. Le.l. 
No. 1 grade....$2 10 $2.55 $3.00 $1.90 $2.35 $2.80 
No. 2 grade.... 1.85 2.15 2.55 1.70 2.00 2.40 


Slate-surfaced rooting (red and green) in rolls of 108 sq.ft. costs $1.95 per roll 
in carload lots and $2.20 for smaller quantities f.0,b. Philadelphia, 

Single shingles, red and green slate finish, cost $5.50 per package (sufficient to 
cover 50 sq.ft.) in carloads; $5.75 in smaller quantities, in Philadelphia. Strip 
shingles (4 in 1) f.0.b. Philadelphia. 1 c.1., 75 


ROOFING MATERIALS—Prices f.0.b. New York: 
Tar felt (14 Ib. per square of 100 sq.ft.) per roll of 432 sq.ft........... $2.00 


Tar pitch (in 400-Ib. bbl), per 100 Ib... 1.60 
Asphalt roofing (in barrels), + per ton, f.o.b. plant*. 40.50 
Asphalt felt (light), per ton, f.o.b. plant*. 64.50 





Asphalt felt (heavy), per ton, f.o.b. plant*...............c0cceeeees 1. 68.50 
* Delivered in Metropolitan Dist., $3,00 additional. 





SHEETS—Quotations are per 100 Ib. in various cities from warehouse also the 
base quotations from mill: 


Pittsburgh, San 
Large St. Fran- New 

Blue Annealed Mill Lots Louis Chicago cisco York 
ET ashk nests $2. 40@$2.60 $3. 624 $3.75 $4.35 $3 78 
Oh: ae 2.45@ 2.65 3.674 3.80 4.4 3.83 
a ea 2.50@ 2.70 3.724 3.85 44 3.88 
Pe ABs. i eve dace 2.70@ 2.90 3.825 3.95 4.55 3.98 

Black 
*Nos. 18 and 20.. 3.00@ 3.25 4.30 5.45 4.15 
*Nos. 22 and 24.. 3.05@ 3.30 3.85 4.30 5.50 4.20 
OIG, Milas ¢i'acces 3.10@ 3.35 4.00 4.35 5.55 4.25 
SING BU kG tic sens 3.15@ 3.40 4 4.45 .65 4.35 

Galvanized 
| Pro 3.15@ 3.35 4.30 4.45 aaa 4.35 
NG. BE cccecosecs 3.2 3.50 4.40 4.55 5.60 4.45 
i Weds a knctbes 3.2 3.50 4.40 4.55 5.60 4.45 
Nos. 17 to 21..... 4 4 +2 : . $ = 2 s 4.33 
N 2 and 24.. , : . ) 
oNoe “as and 26.. 3.85@ 4.10 5.00 5.15 6.20 5.05 
*No. 28.. . 415@ 4.4 5.30 5.45 6.50 5.35 

*For painted corrugated sheets add 30c. per 1,000 Ib. for 5 to 28 gage; 25c. for 
19 to leon for galvanized corrugated sheets add 15c., all gages. 


a 


LINSEED O1L—These prices are per gallon: 
One One 


Current Year Ago Current Year Ago 
Raw in barrel (Sbbi. lote)...... 90.91 $0.80 $1.01 90.75 














— :——— —- ————— a 
Oooo eee eee eee Ss 
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WHITE AND RED LEAD—Base price in cents per pound: 

Red ————_—-— White ———. 

Current 
Dry 








Current 1 Year Ago 


ig! In Oil Dry In Oil In Oil In Oil 
100-Ib. k keg 12.50 14.00 13.00 14.50 12.50 13.00 
25 and 50-lb. kegs.. 12.75 14.25 13.25 14 75 12.75 13.25 
12}-Ib. keg 13.00 14.50 13.50 15 00 13.00 13.50 
SO ee 15.50 17.00 16 00 17 50 15.50 16.00 
I-lb. cams........ 17.50 19.00 18 00 19.50 17.50 18.00 





LUMBER 
Prices wholevale to dealers in carload lots, f.o.b. 


San Francieco—Prices of rough Douglas fir No. | common, in carload lots to 
dealers at yards. To contractors, $2 per M ft. anttowy. 
2 














6-8 and 10-16-18 and 
12 Ft. 20 Ft. 24 Ft. 25 to 32 Ft. 
Ja3 and 4 $28 00 $31.00 $31.00 $33.00 
OS Oo voveenas 28 00 31.00 31.00 34.00 
4x4-6 and 8........... 28.00 31.00 32.00 35.00 
Preeee Bhi sss kaess 28.00 31.00 32.00 36.00 
ss wédil> bob whwes 32.00 33.00 34.00 36.00 
SS a 28.00 31.00 32.00 35.00 
ME cs cane choses ecacs 32.00 33.00 34.00 36.00 
24 Ft. and Under 25 » 32 Ft. 33 to 40 Ft 
6x10 30.00 33.00 $35.00 
ic. dknebebenenweks 32.00 35.00 37.00 
8x10 30.00 33.00 35.00 
DUELS ovh asks vsdetccunsss au 32.00 35.00 37.00 
New “York and Chicago—W holesale prices to dealers of long k leaf yellow pine. 
New York*-——. — Chicago —-— 
20 Ft. 22-24 "20 Ft. 22- 
and Under Ft. and Under 24 Ft. 
Se RO ...... ceineetcbses $38.00 $39.00 $41.50 $43.50 
“  S . ees 43 00 44.00 44.00 46.00 
 . Raeepeeeqerets 47 4748 $7.00 49.00 
OD BES: censeccdcsscced 52 §1@53 52.00 54.00 
3x16 to 16xl6...... eects 56(a 58 56.00 58.00 
3x18 to 18x18 ...... 00 66 00 63.00 65.00 
4x20 to 20x20....... 75.00 76 00 73.00 75.00 


*Wholesale price to dealers; to contractors, delivered from lighters or cars to 
job, $5 additional. Short leaf pine up to 14 x 14 costs $15 per M. less. 
Over 24 ft.-Add $1 for each additional 2 ft. in length up to 30 ft. for sizes 
12 x 12 and under, for sizes over 12 x 12 add $2, for merchantable add $2 to sizes 
10 x 10and under. For pine add $2 to the price of merchantable for all sizes. 











Other Cities 12 x 12-In. 
8 x 8-In. x 20 Ft. and Under — a Ft. and U gad 
P. Fir Hemlock Spruce 
Boston $50.00 $52.00 $55.00 5.00 $54 ‘00 $52 “00 
Sa , 23 00 ae 23 00 
New Orleans...... 30.00 
Baltimore. . , ee slice. hduak eatens Gn opa ¢ec 
Cincinnati. . 39.00 50 00 64.00 
Montreal. ..... 50.00 S50 00 50.00 
Los Angeles......... ake 44.00 44.00 
SD <n < phn ene «6b ubbiecn's 36.26 387.25 
Minneapolis........ 46 00 41.00 41.00 
DEED. svc cccveess 35 00 Tora tan oe . . 
Ns eke s kom 37.50 Lake ee 
Kansas City........ 33.00 34.00 35.00 
Birmingham.... 28 00 aed 00 Ae 
Philadelphia. .... . 38 00 39.00 00 39 00 
Detroit. . x 41.25 44.00 . 00 46.00 
St. Louis 35.00 .00 
= tn. Rough, 10 In. x 16 Ft.— 2-In. T. and Gr. 
and Under 10 In. x 16 “gy 
P. Fir Hemlock P. 
RD, «iiss chs scadeunbwnee $47.00 $48 00 $32.00 $45.00 $48, ‘bo 
DGGE. cnsntcpedendesensnasdannas SR bnedeu tone 16.50 
New Orleans, at mill 70.06 his if aaees 37.00 
PER 35.00 fant pee 36.45 — 
PIER danead cto sdudde 62.50 80.00 Saw 0 33.50 wae 
I Kos cnc aoe heanina a 39.50 5.00 27.00 45.00 45.00 
NN Rr 7.00 36.00 cites 43.00 
SOE, .. .cncesscocncecsouss asa COs? "OEE *nn0Ks 33.75 
INI. 66 wn sn0n80sesece 45 50 38.25 36.25 41.75 38.25 
SEED. « -selashokes Bhbewne md habe y i Soeae BeUGP -. -.esacs 
eee 37.50 De «+ wneoe 40.50 sar 
Mamenns COM... vers cssconevecs 35.00 Xk peers 20.00 31.00 
ND. ick wee cnena vas PE ae | 
SEEDY... s<'s's enna Sia 31.00 37.50 44.00 33.00 37.50 
Detroit ; 42 75 35 00 " 40.25 38.75 
St. Louis. 36.00 35.00 sain 
Montreal—Up to 32 ft.; over which, 3.00 per M. increase up to 30 ft. 


Birmingham—Quotes carload lots, fx t. sidings. $2.00 additional per M. * 
to contractor. 

Boston and Cincinnati—Prices to contractors in carload lots, f.o.b. 

Denver—Quotes dealers prices to contractor on large projects. 

St. Louis—Wholesale price to contractors, $4. 50@ $6 per M ft. additional. 





FREIGHT RATES 


On finished steel products in the Pittsburgh a including plates, struc- 
tural shapes, merchant steel, bars, pipe fittings, plain and galvanized wire nails, 
rivets, spikes, bolts, flat sheets (cnceps Pe: chains, etc., - following 








freight rates are effective in “— at, 1 in carloads of 36, 6,000 ib. 

i. case n0saeheens ‘Detroit soak - 00.293 
Birmingham. .............+ Kansas City. ... .735 
Boston. ...... ponceccdesces 365 New Orleans...... 515 
Buffalo. ........ ececccccece 265 New York.. 34 
Chicago. ....... seneunesbah 4 Pacific Coast (all rail).. 1.5 
Cincinnati. . aepencceees . 295 el .32 
Cleveland. ....... snstecne .215 A BAER: . eees tne yes € .43 
IE, .0.005k00ssennnansae 1. 275* RRs a cccsvint cdam aces 595 


¢ Minimum carload, 40,000 Ib. 


¢Minimum carload, 50,000 Ib., structural steel only; 80,000, Ib. for other iron or | 


steel products. 
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CONTRACTORS’ SUPPLIES 


STEEL SHEETPILING—The following price is base per 100 Ib. f. 0. b. Pitts- 
burgh, with a comparison of a month and a year ago: 


One Month Ago 
$2.00 





Current 


One Year A 
$1.65@ 1.85 $2.00" 





WIRE ROPE—Discounts from list price on regular grades of bright and galvan- 
ized are as follows: 


Eastern Territory 


New York 
and East of 
Missouri Rive- 
Hercules red strand, all constructions... ...........se0eeeeeee- 30% 
Patent flattened strand, special and cast steel................... 30% 
Patent flattened strand, iron rope. ..........0cccccesencscvesess 15% 
PRDG GIGNS COURS TORE PONG. «.« «05 6:60 05dnnndc cn cOkecessiessess 45% 
Special steel round strand rope........... $50) 05ssbboqeeasepeoss 40% 
Ce RE IE FOIE os op occ ccnd covggeanaeecgecaaves 324% 
Round strand iron and iron tiller... .... 0... cece ec cceeceeens 15% 
Galvanised stcel rigging and guy rope. ...... 0.2... eens ecceeeuee 174% 
Galvanized iron rigging and guy rope. ................6....c000e0e +24% 


California, Oregon, Nevada and Washington Discount 5 points less than dis- 
count for Eastern territory. 

Wyoming, New Mexico and Colorado: Discount 5 points less than discount for 
Eastern territory. 

Arizona: Discount 10 points less than discount for Eastern territory. 
Montana, Idaho and Utah: Discount 10 points less than discount for Eastern 


— 
ro Dakota, Nebraska, Kansas, Oklahoma and Texas: Discount 5 points 
at. than discount for Eastern territory. 


MANILA ROPE—For rope smaller than j-in. the price is } to 2c. extra; while 
for quantities amounting to less than 600 ft., there is an extra charge of Ic. The 
number of 7 per pound for the various sizes is as follows: }-in., 8 ft., j-in., 6; 
j-in., “} I-in., 34; J4-in., 2 ft. 1@in.; I4-in., 2 ft. 4in. Fol owing is price per 
pound or -in. and larger, in 1200-ft. coils: 














ee $0.20 New Orleans............. $0. 17} 
Sate WHINE, «'s..05 deaw an esas 7 Los Angeles 16} 
"SAS ee or rere e 19 Seattle 18 
Minneapolis........... : 195 St. Louis... .21 
San Francisco. . ; 17 Montreal .30 
Atlanta. . 204 Detroit. .. .19 
Denver. . .20 Baltimore. .20 
Cincinnati .20 Kansas City 18 
SOD. . 6 oxvesks tabaws .29 Birmingham 20 
Philadelphia... . 18} 
EXPLOSIVES—Price per pound of dynamite in small lots: 
Gelatin 

60% 
DEY MINERS cas cds 0:05 00 bike BE eno na gbaeebsoes sbdates $0.29 $0.32 
SDs a 0.50 cos 00 bons bs Gk aenbh6enkensGeh ceekhsnee 275 
OCI.) clan css vechadbeessd obhee bs 0 eneabeonts 24 .2750 
PID. os va shes 0 05.0,6 545RR OOO 461 s0ke shO¥ en eoUmENe® 175 .195 
SEN, Was cub 054s 0 can ch ibnes 6S eNAnd¥esesedanene . 2450 .2750 
Minneapolis [te tpk uae KEES Cw aS Ee SRas Or eeRnes . 2092 2295 
ABS Pic v5 cS aed. eee Ss CRMC ORES ob ae enS .2475 .2775 
SN as ones. wabbusesaseads on es hhohees bes Maids .1775 - 2075 
SN oc Lawih 46.666 0 4ttn nds oe's tabs tates ae bears ane .29 .375 
BAe NOB. ios ov os oo cepup ess 1000s ecnty escent cet’ .23 .26 
BEDS «> 0 00.05 3045605405 hh 0900 bahbckense «dhe ets . 2625 - 2825 
CN od Os ok as cae sh weed man hvse cs heenes . 2550 .27 
SAIINNE. Abn ca oss000chmebdeech okies $400 4h6 den ex .2350 .255 
DINNL s 5.010.050.0006 0.0 MRESRE Sats eth Ged catie mad -195 - 235 
Mermaameeen, Galewve®. o.6.0.0.66< ccevccarsagecccogecets . 155 .175 
SORE MIRON so 54s oo 0n.ss chk thee s6ecgns geeekssnnsees . 2675 - 8025 
SRR te ae Br 195 -235 
NS ORAS Sree ree eee Pere rrr .24 .27 





PILES—Prices per lineal foot, pine piles with bark on, f.o.b. New York ~~ 


Diameters Points Length Barge Rail 
Oe i 6 in. 30 to 50 ft. $0. 3 $0.17} 
12 in.—2 ft. from butt......... 6 in. 50 to 59 ft. 0. i 0.22 
12 in.—2 ft. from butt......... 6 in. 60 to 69 ft. 0.19 0.24 
14 in.—2 ft. from butt......... 6 in. 50 to 69 ft. 0.23 0.32 
14 in.—2 ft. from butt......... 6 in. 70 to 79 ft. 0.25 0.34 
14 in.—2 ft. from butt......... 5 in. 80 to 89 ft. 0.32 0.38 





SCRAP—The prices following are = gross ton paid to dealers and producers 








f.o.b. New York. In Chicago and Louis the quotations are per net ton and 
cover delivery at the buyer's works, including freight transfer charges. 
New York Chicago St. Louis 
No. | railroad wrought... $11.50 $11.50 $12.00 
ee ae ae 12.50 12.00 13.50 
Machine shop t Cast........00.- ’ \, om * 2 3-3 
turnings. . oon a * 
Mie tar 7:00@ 10. 00 5. 50 6.75 
Railreed d malleable ei ckiansten 12.50 10.25 
Re-rolling rails. ......... Seahaire'ia 11, 50@ 12.00 13.00 15.00 
Relaying rails. pastas aes 28.50 30.00 15.00 
SHIP SPIKES—Current prices 100 Ib.: 
prices per 
In. Black 
$8.55 
+ 8.25 
‘ 8.30 
Pittsburgh base in lots of 200 kegs or more $2. 50@2. 60. 





ETOP LTT PIE 








